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STATA CONTROL 


Now it can be done with precision by 
AC! EC&M’s STATA Hoist Control 
‘|gives the finest electrically control- 

led speed regulation ever attained. Regard- 
less of crane load, the operator can release 
the brake and holdanyload stationary. Also, 40-ton erane in midwest- 
he has infinite operating speeds between ern heavy-metal process- 
standstill and full load motor speed for both ing plant, recently equip- 
hoisting and lowering. EC&M STATA Hoist ped with ECaM STATA 
Control provides these important benefits: Hoist Genero} 


Fast response lets an operator change directions 

quickly, permits the hook to respond rapidly to 

master switch movements 

No mechanical or electrical load brakes to mount 

or maintain 

Fewer trolley (collector) bars than with any other 

stepless system 

Fall-safe feedback circuitry removes power and 

sets brake if an open circuit occurs 

Overhoisting protection with standard power- 

type (Youngstown) limit stop—no additional equip- 

ment to lower down after limit switch trips 

Simplified maintenance — the static components, : 

enclosed in sub-assemblies, are more reliable, , Weer 10-ton cranes on erection floors of Whiting 
more easily understood and provide convenient nea Corporation (left) and Shaw-Box (below) 
inspection or test points = with ECaM STATA Hoist Controllers, 
Float control, actuated by a push button in the mounted and wired 

master switch handle, permits standstill with the a. 

brake released, also provides creeping speeds, up 

or down. 

Front-connected contro! panels facilitate mount- 

ing, permit rapid testing or inspection. Full motor 

protection built into each panel 


When buying cranes or revamping existing 
ones, investigate EC&M STATA Control. 


Waite FOR COMPLETE FACTS: Ask for Bulletin 6401—Square D Company, 
E CaM Division, 4500 Lee Road, Cleveland 28, Ohio 


SQUARE J) COMPANY 


EC&M DIVISION « CLEVELAND 28, OHIO 
wherever electricity is distributed and controlled 
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NOW! MATCH THE PRESSURE REGULATOR TO THE JOB 


LARGE ... SMALL... FOR REGULATING AIR, STEAM, WATER, 
LP GAS, ACETYLENE, AND SOME OILS — Watts has the right 
pressure regulator to control them all precisely. 


Watts pressure regulators are compact, designed for the 
job. No jury-rigging needed. Nor do you have to settle for a 


bulky, high-priced regulator designed for an entirely different 
application. 


And they’re sensitive—they detect minute variations in flow 
rate, control them accurately with minimum pressure drop, 
yet offer maximum flow capacity. 


There’s a complete line of regulators for air, ranging from 
¥y” to 1”, with or without gauges. Conveniently-located Watts 
distributors ship from stock on receipt of your order. 

WRITE FOR FREE TECHNICAL CATALOG 


\ 
FILTERS \ 
REGULATORS \ YOUR SAFE SPECIFICATION 
LUBRICATORS ‘ 


Watts Regulator Company, Industrial Division, Lawrence, Mass. 
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Scoop Studies Numerical Control 


A course on the fundamentals of nu- 
merical positioning control was recent- 
ly conducted by Boeing Airplane 
Company personnel at the Wichita, 
Kansas plant. Among those in attend- 
ance was E. B. Skubik, Engineering 
Editor of PLANT ENGINEERING. 

Boeing has had a great deal of ex- 
perience in training people in this im- 
portant field. The firm not only op- 
erates its own programmed equipment 
but makes programming services avail- 
able to other firms through a special 
group called BACS (Boeing Applied 
Computing Services.) 

Lecturers in this short course were 
Jack Moorhead of BACS and Floyd 
Bledsoe, Boeing instructor with BACS 


Standing near tape control enclosure, 
left to right, are: Riley Kuehn, Jr. 
of Boeing’s office of the Vice Pres. 
of Mfg., Seattle, Wash.; E. B. Skubik, 
Engineering Editor, Plant Engineering 
Magazine; and R. C. Wilburn, Manager 
of Boeing Applied Computing Services. 
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Edited by R. L. Marinello 


experience. At the completion of the 
course presentation on the second day, 
the “students” were taken through the 
plant to view numerically - controlled 
machine tools. More information on 
the course will appear in a forthcom- 
ing issue. 


Engineering Changes at Kodak 


Howard R. Patterson, director of 
facilities at Eastman Kodak Compa- 
ny’s Apparatus and Optical Division, 
has retired after many years’ service. 

Clark Fellers, now assistant director 
of facilities, will succeed Patterson as 
director. 

Joseph W. McWilliams, Jr., will be 
division plant engineer and assume 
Feller’s former responsibilities. 

Patterson joined the company in 
1920 as an engineer in the engineering 
and maintenance department in Roches- 
ter, N. Y. In 1928 he organized the 
plant engineer’s office at the Camera 
Works and became the first plant engi- 
neer there. He was made head of the 
plant engineer’s office in 1932. In 1945 
he became superintendent of facilities, 
in charge of physical assets of the plant, 
construction of new buildings, and in- 
stallation and maintenance of power 
and manufacturing facilities. In 1956, 
he was appointed director. 

Fellers came with the company in 
1941 as a mechanical engineer in the 
plant engineering department at the 
Camera Works. He was assigned to 
the Navy Ordnance Division at the 


Camera Works in 1944 and remained 
in charge of plant engineering for the 
organization when it became a separate 
plant in 1946. In 1957 he was trans- 
ferred to the Apparatus and Optical 
Division as assistant to the director of 
facilities. He became assistant director 
of facilities for engineering in 1958. 
He is a member of the American Insti- 
tute of Plant Engineers. 

McWilliams joined the company in 
1934. He was transferred from the 
professional goods department to the 
plant engineering department in 1946 
and was appointed chief mechanical en- 
gineer in 1948. 


Montreal Chapter Conducts 
Plant Engineering Conference 


A oNnE-pay Plant Engineering and 
Maintenance Conference is being 
planned for May 12, at the Mount Roy- 
al Hotel, Montreal, Canada. The semi- 
nar is being co-sponsored by the Mon- 
treal Chapter of the American Institute 
of Plant Engineers and the Montreal 
branch of the Society for the Advance- 
ment of Management. 

The four topics to be discussed at 
this one-day session are: (1) The ad- 
ministration of the Plant Engineering 
and Maintenance functions; (2) The 
evaluation of preventive maintenance 
progress; (3) Work measurement in 
the maintenance function; and (4) 
Evaluation of maintenance and engi- 
neering performance. 

Plant engineers interested in at- 
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CONSTRUCTION AND 
MAINTENANCE COSTS 
ARE LOW WITH NATCO 
DRI-SPEEDWALL TILE 


Structural clay tile walls of Natco Dri-Speedwall Tile are 
erected 15 to 30 per cent more quickly and easily than walls 
of ordinary masonry materials because each unit has smooth, 
built-in “speed handles.” This enables each unit to be picked 
up and laid with one hand—leaving the other hand free to 
work the trowel and mortar. This reduction in labor time 
results in lower construction costs. 

Maintenance costs of fireproof Natco Dri-Speedwall Tile are 
an absolute minimum. Colors and finishes are as permanent 
as the tile itself. Walls require no painting or repairs . . . 
cannot rot, decay, shrink or crack. Smooth finishes are easily 
cleaned and stay clean longer. 

Loadbearing Dri-Speedwall Tile is available in smooth un- 
glazed buff or manganese spot and wire-cut textured red shale 
or salt glazed. 

For complete information write for catalog Dri-18D. 


8” x 5%" x 12” (nominal) Dri-Speed- 
wall Tile unit showing built-in “speed 
handles” for fast and easy handling. 
Universal 4” x 5%" x 12” fittings units 
are also available for corners, jambs, 
sills, etc. Can be easily cut on the job 
for required short lengths, = 
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Exterior view of the Public Service & Electric Company's new office and storage building in Moorestown, New Jersey, showing 
walls of Natco buff, unglazed Dri-Speedwall Tile. Other Natco building products were used extensively inside the building. 


NATCO CORPORATION 


327 Fifth Ave., Pittsburgh 22, Pa. Branch Offices: Boston + Chicago + Detroit 
Houston + New YorksPhiladelphia- Pittsburgh Syracuse + Birmingham, Ala. 
Brazil, Ind. in Canada: Natco Clay Products Limited, Toronto 
For more facts circle 503 on Reply Card 
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This Hopper 


on your truck 


4 


CAN 
CUT 
HANDLING 
COSTS 
90% 


Here’s the fastest, lowest cost 
method of handling bulk materials and 
small parts—hot or cold, wet or dry. 

One man with a Roura Hopper can 
do the work of two and do it in half 
the time. Loaded Hopper is picked up 

by the truck operator in 


a matter of seconds. 

} Platform or forks slip 

into underframe and it 
can’t slip off. 

Loaded Hopper is 

transported to its desti- 


DUMPS ITSELF 


nation—operator trips 
the latch—and the 
Hopper automatically 
dumps its load, rights 
itself, locks itself. 
Thousands of Roura 
Hoppers are now in use 
handling scrap metal, 
f hot forgings and cast- 
ings, cinders and aggre- 
tocxs imseurp—_ gate, pickles—and 
dozens of other items. 


RIGHTS ITSELF 


They’re made in eight sizes, 14 to 4 
yards capacity. Built of *i¢" steel plate 
with continuous arc-welded seams. 
Heavier plate if desired, also stainless 
steel or galvanized. Mounted on live 
skids or with a choice of wheels. Can 
ship standard models immediately. 


ROURA 
HOPPER 


ROUND ABOUT 


tending this seminar or obtaining more 
information should send their inquiries 
to J. Alan Duguid, c/o Canadian Pratt 
& Whitney Aircraft Co., P. O. Box 
10, Longueuil, Province of Quebec, 
Canada. 





Design Engineering Conference 


For THE first time, the Design Engi- 
neering Conference and Show will 
move to Detroit. The exposition and 
concurrent conference will take place 
from May 22 through the 25 at Cobo 
Hall. 

The machine design division of the 
American Society of Mechanical Engi- 
gineers will sponsor the conference. 
The area of discussion in the confer- 
ence will be greatly expanded. In fact, 
a number of extra sessions are being 
planned to permit more extensive con- 
sideration of several aspects of design 
engineering. 

Visitors who wish to receive regis- 
tration cards and conference programs 
should write to Clapp & Poliak, Inc., 
341 Madison Ave., New York 17, N. Y. 


Plant Layout Workshop 


THIs YEAR'S spring session of the 
Plant Layout Technical Workshop will 
be held at the Hotel Knickerbocker, 
Chicago, Ill., April 17 through the 21. 

Subjects to be discussed will cover 
such areas as site selection, materials 


| handling planning, space requirement 


analysis, construction of a master lay- 
out, building design and analysis of the 
complete layout. 

\dditional information on this work- 


shop can be obtained from R. W. 
Duggan, Plant Layout Technical 
Workshop, Inc., 400 W. Madison St., 
Chicago 6, Illinois. 


Adhesives, Sealants Conference 


BUILDING MAINTENANCE will get a 
helping hand from a three-day confer- 
ence of the Building Research Institute 
at the Shoreham Hotel, Washington, 
D. C., on May 16 through the 18. 

Discussions on adhesives, weather- 
proofing and sealant materials, the use 
of pressure sensitive tapes plus a con- 
ference on public entrance doors are 
planned. 

For further details, write to Harold 
Horowitz, Building Research Institute, 
2101 Constitution Ave., Washington 
~~ 2. 4. 


Test Code for Air Moving Devices 


Users oF industrial air moving de- 
vices will be interested in obtaining a 
copy of the Air Moving and Condition- 
ing Assn’s. Standard Test Co. Code. 

The Code is based on research spon- 
sored by the association and conducted 
at the University of Detroit engineer- 
ing laboratories. It is the result of 
nine years of intensive effort on the 
part of the nation’s leading air moving 
and conditioning engineers. 

This new Code establishes uniform 
methods for conducting tests on all 
types of air moving equipment, and is 
designed to provide more accurate data 
upon which equipment performance 
ratings may be based. 

It is identified as Standard Test 
Code Bulletin 210 and may be obtained 
directly from the national headquarters 
of the Air Moving and Conditioning 
Association, Inc., 2159 Guardian Build- 
ing, Detroit 26, Michigan 


Getting Multiplications in Order in “Getting Going—Getting Stopped” 


READERS ATTEMPTING to work two of 
the formulas in the article “Getting 


| Going—Getting Stopped,” which ap- 
| peared in our February, 1961 issue, 


may find themselves in a little trouble. 
It seems that the multiplication sym- 
bol got lost in one formula and a por- 


tion of another formula decided to be- 
come a denominator instead of staying 
in the middle where it should have 
been. 

To be sure that you get the right 
answers, we are presenting the cor- 
rected formulas. 


For Equation II (on page 125) the formula should be: 
W stator = R,/Re X W rotor, where R,/Rg is the stator-rotor resistance ratio 


For Equation V (on page 125) the formula should be: 


running 
losses 


Acceleration 
losses 


deceleration 


losses rated 





Rise = ee 

Dissipating ; 
ability x ree 
running ume 


dissipating 
ability 
stopped 


yee temperature 
x time | rise 
stopped } 
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MOLYBDENUM 


CLIMAX MOLYBDENUM COMPANY, a division of American Metal Climax, Inc., 1270 Avenue of the Americas, New York 20, N.Y. 





MOLYSULFIDE INCREASES TOOL 
LIFE AS MUCH AS 300 PER CENT 








When magnified, a piece of 
highly polished metal is actually 
smooth to touch, yel presents a 
cross-section of saw-tooth irregu- 
larity. Molysulfide fills in the 
valleys, prevents the peaks from 
tearing, permits plastic deforma- 
ton of the metal to make a 
smoother surface. 











COMPOUND CONTAINING 
MOLYSULFIDE REDUCES 
MACHINERY WEAR-IN TIME 


During the wear-in period of ma- 

chinery, permanent surface damage 

...Variously described as galling, 

scuffing, scoring, tearing, scratching, 

excessive abrasion and seizing ...is an 
inherent hazard. 

After years of experience, leading 
equipment builders agree that an 
MoS: compound is the best guar- 
antee against wear-in damage. Here 
are five ways such a compound, 
applied to moving parts prior to 
operation, can save you wear-in time, 
money and possible grief: 

1. Shortens wear-in period without 
use of abrasives. 

2. Eliminates stick-slip behavior and 
resists galling and seizing at bear- 
ing pressures far beyond the 
yield point of any metals. 

. MoS, particles have a tenacious 
adherence to bearing surfaces. 
Will not scrape off. 

. Need not be burnished into sur- 
face. Brush or wipe on a thin 
coating. 

. Inexpensive in the long run. A 
little goes a long way. 


When writing, refer to CL-108 
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MoS. Provides Greater Resistance 
to Wear at High Temperatures 


The Alpha-Molykote Corporation in Stamford, Conn., is now marketing 
a new Molysulfide bonded lubricant for ferrous surfaces. 

Applied with a conventional paint spray gun, this compound fills the 
microscopic valleys of the surfaces of tool steel and gives on-the-spot 
lubrication that allows the chips to glide. Once sprayed, it dries at room 





Punch Life Increased 
from 2,000 to 25,000 
Holes in Steel Plate 


ee ss 


> 7 ONE tebe he Ae = a 
These punches (11/16") were used 
to punch 25,000 holes in \4’’—1020 
cold rolled steel plate. Without a 
lubricant containing MoS:2, a mazi- 
mum life of only 2,000 holes could 
be obtained. 


A West Coast manufacturer was 
experiencing low punch life with 
the best available lubricants. His 
multiple punching operation con- 
sisted of cold shearing 50 holes 
simultaneously in a single steel plate. 
A maximum life of 2,000 holes per 
punch was obtained with ordinary 
lubricants. 

Then, a compound containing 
Molysulfide was applied to the 
punch. The result: punch life was 
increased from 2,000 to 25,000 holes 
and, as can well be imagined, con- 
siderable savings were effected. 


When writing, refer to CL-102 





temperature to a tough film that has 
a thickness of 0.0001—0.0008 in. and 
a coefficient of friction of 0.03 at 
100,000 psi. 

Extremely resistant to wear at 
high pressures and temperatures 
(operating temperature range -300 
to 600 F) this new compound requires 
neither chemical nor mechanical 
surface pretreatment and, because 
of its high adherence and low friction 
coefficient, it increases cutting tool 
life as much as 300%. 

Effectiveness of this lubricant 
comes mainly from the weak layer- 
to-layer bonds which allow easy 
sliding and, within individual layers, 
from the cohesive forces between 
Mo and S atoms that are quite strong 
and prevent penetration by surface 
asperities. 

Minimum coverage coating is 
285 sq. ft./lb., and consumption is 
about 1% of tool weight. Normal 
lubricating oils, cutting fluids or 
solvents have no effect on these 
coatings. 


When writing, refer to CL-101 
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A new addition to the famous three star line 


w! Save space and money 
with Cutler-Hammer's 


Size 00 A-C Magnetic Starter 


April, 1961 


Takes up to 20% less space...costs 
18% less than Size O Starters. Now 
you get two big new bonuses in control selec- 
tion . . . less space and less money Both with 
the all new Size 00 Starter. 

Before, you had to use a larger starter in 
applications where it really wasn’t needed. 
But, now you can use the Size 00 in about 
40% of the applications where the Size 0 is 
usually used. 

The new Cutler-Hammer Size 00 Starter 
performs to the same high standards you get 
from all Cutler-Hammer Starters. And, you 
still get vertical, dust-free contacts which add 
so much to more reliable starter performance. 
Your choice too, of 2-coil or 3-coil overload 


WHAT’S NEW? ASK... 


protection in the same small enclosure. 
The Bulletin 9586 Size 00 Starter can be 
used on any general application. Its maximum 
horsepower ratings: Three phase: 208/220 
volts, 14% hp. 440/550 volts, 2 hp. Single 
phase: 115 volts, 4 hp. 230 volts, 1 hp. It’s 
available open or in NEMA 1 enclosure. 
Send for Pub. LO-40-G274 
Why you get more trom Cutler- 
Hammer. New things are happening at 
Cutler-Hammer—new, better products, new 
engineering ideas and talent, new plant capac- 
ity, We're on the move. And, we'd like to 
show you how we could help you in any elec- 
trical control problem. Contact the nearest 
Cutler-Hammer distributor. 


CUTLER-HAMMER 


Cutler-Hammer inc., Milwaukee, Wisconsin «+ Division: Airborne Instruments Laboratory - 
Associates: Canadian Cutler-Hammer. Lid 


Hammer international, C. A 


Subsidiary: Cutler 
Cutler-Hammer Mexicana, S. A 
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GUODYEAR EXCLUSIVE! - 
1D YOUR SIGN OF V- 


GOOD/YEAR) 


Goodyear V-Belts’ precision matching 
comes from this exclusive close-tolerance 
matching equipment that length-codes each belt 
to 1/32”. Most other belt manufacturers code 
only to 1/10”. 
Goodyear V-Belts’ precision 
matching assures standout 
performance. Example: only 28 
COMPASS-V-Steel Belts handle 
this big steel saw, normally call- 
ing for 42 belts. Result : the steel] 
mill saved $500 at the original 
installation — will save more at 
every belt change. 


PLANT ENGINEERING 





THE GREEN@OEAL 
BELTS CODED TO 1/32 


7 ER ~%} ~~ +Here’s your assurance that every belt in 
ee! a x q' 

ees et a a set matches in length—pulls together for 
maa eg ce maximum trouble-free horsepower hours 


What’s more, the Green Seal means — 


Dimensional stability that lasts the life of the belt—thanks to 
shrink- and stretch-resistant “muscles” of 3-T Process Cord or 
airplane-type steel cable built into each belt. 


Satisfactory performance even when subjected to dampness — 
because of special mildew-inhibited compounds. 

The most complete line of V-Belts anywhere today — always 
within easy reach through a nationwide network of distributor 
stocks. 

The proper selection of V- Belts to meet your requirements with 
the help of the G.T M.— Goodyear Technical Man — America’s top 
belting specialist. 

So make the GREEN SEAL your sign of savings—in both time and 
money—by calling your Goodyear Distributor. Or write Goodyear, 
Industrial Products Division, Akron 16, Ohio. 


Lots of good things come from 


GOODFYEAR 


x bs ie 
i INDUSTRIAL PRODUCTS 


Green Seal, Compass —T. M.'s The Goodyear Tire & Rubber Company, Akron, Ohio 


. 


ei 
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Measurement / control ideas for cutting costs: 


MARKS THE SPOTS 


where 4 valves are replaced by 1... 


. . . And that one valve is a Rockwell-Nordstrom 
Multiport lubricated plug valve. Above, it is controlling 
flow in four directions—a multiple job only this type 
of valve can do. 

This could mean big savings in your plant, plus 
more efficient traffic control of everything you flow 
through pipe For instance: A large sugar refinery had 
trouble efficiently routing slurry to process units. A 
Rockwell field engineer recommended Multiport valves, 
since one Multiport does the work of three or four 
ordinary valves. With fewer valves and simplified pip- 
ing and fittings, the new installation quickly paid for 
itself by eliminating costly flow control errors and im- 
proving quality. And since Rockwell-Nordstrom is the 


ROC K W 


most complete line of lubricated plug valves, the Rock- 
well field engineer was able to make a number of 
other valve suggestions for improving flow control, 
preventing waste, and reducing valve maintenance. 

There are literally hundreds of ways Rockwell field 
engineers are helping manufacturing and processing 
plants save time, money, and materials through better 
measurement and control methods. The experience of 
the world’s largest manufacturer of valves, meters, 
regulators, and other measurement and control prod- 
ucts, can pay off for you, too. Wherever gases or liquids 
flow through pipe in your plant, there is a real oppor- 
tunity for savings. It will cost you nothing to get the 
facts. Simply send the coupon. 


- i Be 


The leading single source for Measurement / Control products and ideas 


— a a i 





“IN-PLANT”’ METERING: 
LIQUIDS AND GASES 


Rockwell gas and liquid meters, 
properly applied, can improve 
quality control, sharpen cost con- 
trol, and prevent waste in almost 
every plant department. A Rock- 
well Field Engineer can help you 
find where meters will cut costs 


... and Rockwell has a complete 
line of meters to measure prac- 
tically anything that will flow 


through pipe. 


CONTROLLING PIPED MATERIAL: 
LIQUIDS AND GASES 


: 
More efficient control of all the 
material flowing through pipes in 
your plant is a positive step in 
cutting costs. There are new ap- 
plications and new ideas for using 
gas pressure regulators and valves 
that will stop wasteful, inefficient, 
and dangerous handling of fuels, 
production fluids, and products. 
A Rockwell Field Engineer can 


HOW MUCH show you where and how. 
COULD YOU SAVE? 


There is hardly a plant anywhere— including 
yours—where the right application of the right 
measurement and control methods and equip- 
ment won’t produce savings many times the 
modest cost involved. Certainly it’s worth in- MEASUREMENT & CONTROL DEVICES 


vestigating—especially since it will cost you 
nothing to find out. Simply mail the coupon now. another fine product by °c) 


ROCKWELL 





SEND COUPON NOW! 


meee eer eee eer eerllCerllCeerlCUeerlUceerhllCee llc hu 


Rockwell Manufacturing Company, Dept. MC2D,Pittsburgh 8, Pa. Name_ Title 


Please send me literature as checked 

Valving gas, liquids and slurries. Bulletin V-621 

Company 

Measuring gases. Bulletin 1085 
Regulating gas pressures. Bulletins 1044, 1059, 1082, 1086 
Measuring liquids. Bulletins P-100, P1-666, OG-400 Address__ 
Condensed catalog of all products. Bulletin C-5000 
Please have your Field Engineer call. City 
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Does it make sense to shop around for petro- 
leum products when you can get the best 
of everything from one source? Not when 
you can save time and money by dealing at 
Sun’s “Supermarket,” a single source of hun- 
dreds of quality petroleum products. 


Your local Sun man is a human encyclopedia 
of technical know-how based on research and 
experience. He’ll give you all the technical 
help you need. 


You'll like dealing at the Sun “Supermarket”... 
where quality has been established as the best 
economy of all. Call your local Sun man, or 
write SUN OIL COMPANY, Philadelphia 3, Pa. 
In Canada: Sun Oil Company Limited, Toronto 
and Montreal. 


QUALITY... 


the best economy of all 
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Westinghouse 
helps assure 
Texas Instruments 
constant power 


Handsome exterior is showcased at night by 60 AH 16 floodlights, idea) for decorative lighting applications 


Viewing future expansion areas 
in TI’s 300-acre Dallas site are, 
left to right: A. P. Hammer- 
strom, Division Manager, 
WESCO; L. P. L’Hommedieu, 
TI's Senior Maintenance Engi- 
neer; H. R. Hill, Westinghouse 
Area Manager; G. K. Jones, 
Westinghouse Engineer; C. L. 
Surface, Engineer, Harmon 
Electrical Construction Co 


More than 50 Westinghouse DT- 
3 type transformers are located 
in space frames formed by con- 
crete V-tetrapods separating up- 
per and lower levels. This 80 
KVA unit transforms 480 volts 
to 120/208 volts at the point of 
utilization. Smaller sizes of DT-3 
transformers enable convenient 
ylacement even in this cramped 
ocation. These v torationt 

units are inaudible in engineer- 
ing spaces below, and their high 
dependability has resulted in 
maintenance-free operation for 


ess 


Texas 'nstruments 


J-94162-1 


A plant that expresses the attitudes and capacities 
of its people . . . a power system that must carefully 
feed electronic miracles . . . these are two important 
physical parts of the new Texas Instruments, Incor- 
porated, operation at Dallas, Texas. 

Behind a striking modern appearance is an intricate 
complex of engineers and equipment responsible for 
over 5,000 types of electronic components—from 
germanium transistors and silicon transistors, diodes, 


and rectifiers to infrared detecting cells, tantalum 


capacitors, and precision resistors. 


TI's 24-hour manufacturing operation is dependent 
on a constant, well-controlled power supply. Key ele- 
ments in this plant's primary selective radial distribu- 
tion system are four Westinghouse 1000 KVA power 
centers, each equipped with two primary switches 
connected to separate feeders. In case of feeder fault— 
primaries can be switched to restore service. Power 
centers are quiet enough in operation to permit place- 
ment in first floor area adjacent to engineering offices 

Other Westinghouse products selected from the 
industry's broadest line of electrical-mechanical equip- 
ment include dry type transformers, indoor and out- 
door floodlighting, motors and control. Application 
problems were given full attention by Westinghouse 
sales engineers, working with the contractor and con- 
sulting engineer. The completeness of service and 
product line is available to you for any new construc- 
tion or planned modernization. You can be sure . . 


if it's Westinghouse. 


Westinghouse 











Owner: Texas Instruments, Incorporated 


Architects & Engineers: O'Neil Ford & Richard S. Colley, Corpus Christi and Dallas, Texas 


Electrical Contractor: Harmon Electrical Construction Co., Dallas, Texas 
Electrical Distributor: Westinghouse Electric Supply Co., Dallas, Texas 


More than 1000 Westinghouse ARC 20 floodlights mounted in clusters throughout the 


plant combine to produce a soft, glarefree, diffused light with a uniform intensity of 
64 ft.c. Reason for unique lighting arrangement is a hyperbolic paraboloid roof 

designed to carry little weight and with dn infinite surface variation making conven 
tional rows of fixtures impractical. Lightweight ARC 20 units are made from spun 
aluminum offering a high degree of reflection. Lamps are Westinghouse AH-15 mercury 


vapor, many of which, in original installation, are still operating after more than 23,700 


hours continuous duty 


Maintenance-free operation is important 
on this remotely controlled hot water 
pump drive. Sealed, prelubricated bear 
ings plus superior insulation give this 30 
hp Life Line A drip proof motor reliability 
without constant attention. Control is a 
size 3 Class 11-200 Magnetic Lifeline 
starter which provides motor running pro- 
tection through bi-metallic type Thermal 
overload relays. Long contact life is as 
sured through use of de-ion® arc extin< 
tion—which splits, stretches and extin- 
guishes an arc faster, with less contact 
temperature rise than any known system 


L. P. L’Hommedieu, A. P. Hammerstrom and C. L. Surface inspect one of four West 
inghouse 1000 KVA ventilated dry type power centers. Each power center consists of 
two primary fused type LCB switches, 1000 KVA dry type transformers and low volta; 
switchgear, containing four DB 25 air circuit breakers. Heavy duty Westinghouse 
breakers offer drawout feature for easy inspection and maintenance provide positive 


protection necessary in industrial power circuits 


)-94162-2 
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For ‘round the clock prevention of leak- 
age on rotary shafts, apply Garlock PK 
MECHANIPAK* Seals. 


Specified as standard by many indus- 
trial companies and utilities, Garlock 
PK MECHANIPAK Mechanical Seals 
ENGINEERED also help protect equipment from 


failure in many high temperature 


PRODUCTS applications. 


Plant engineers and maintenance person- 
for Plant nel enjoy the ease with which Garlock 
: PK MECHANIPAK Seals are handled 
Maintenance and installed. A self-contained “‘pack- 
age’ unit, the seal has no parts that 
must be put together. The rotating 
portion simply slides onto the shaft; 
the stationary portion positions quick- 
ly into the counterbore of the gland. 
Once the Garlock PK MECHANI- 
PAK is installed, further adjustment 
is unnecessary. No parts of the seal 
move on the shaft or sleeve, eliminat- 
ing wear to these parts. A spring in the 
seal maintains contact between sealing 
faces, thus assures leak-proof opera- 
tion. 


To meet the various application conditions 
encountered on centrifugal pumps and 
similar equipment, Garlock PK ME- 
CHANIPAK Seals will operate at 
pressures to 150 p.s.i., and in tem- 
peratures as high as 212° F with 
Buna-N bellows. . . above 212° F with 
fluid at faces and Vitont bellows. The 
standard seals can be applied on shafts 
from 3%" to 3” in diameter, with speeds 
up to 2000 f.p.m. and are available for 
“off-the-shelf” delivery. Garlock PK 
MECHANIPAK Seals will work effec- 
tively against water, oils, alcohol, mild 
acids and solvents. Where application 
conditions are more extreme (i.e., 
higher temperatures, shaft speeds, or 
pressures) Garlock PK MECHANI- 
PAK Seals are available in several 
different materials, each suited to a 
particular requirement. 


For the complete story, get in touch with 
Garlock PK MECHANIPAK Seals work night and day to stop leakage, reduce the Garlock representative in your 
downtime, and cut maintenance costs on centrifugal pumps and similar equipment. area. Call him at the nearest of the 26 
Garlock sales offices and warehouses 
throughout the U.S. and Canada. Or, 
write for Catalog AD-150, Garlock 
Inc., Palmyra, N.Y. 


GARLO CC HK 


Canadian Division: Garlock of Canada 
Ltd. 
Plastics Division: United States Gasket 
Company. 
Order from the Garlock 2,000 . . . two 
thousand different types of Packings, 
Gaskets, Seals, Molded and Extruded 
Rubber, Plastic Products. 
"Registered Trademark 
tDuPont Trademark 
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Single bridge, hand-propelled gan- 
tries with electric hoists operating 


under heavy overhead crane in a ma- 
<a ANTRY NRANES 


BOOST PRODUCTION 


T is not unusual for skilled workers to wait 5 or 10 minutes and 

more in many shops for cra.se service. By providing a sufficient 
number of gantry cranes, much or all of this lost time can be 
eliminated and production aided 


Efficiency usually can be greatly improved by providing one 
large overhead crane for each shop bay — for the heavy lifting 
and transportation from one end of bay to the other — and a 
number of gantries to work under it, to do the light local! or spot 
handling. 


Double girder, completely motorized : 
gantry Because gantries ride on a Several Cleveland Tramrail gantries generally can be pur- 


feor sail and one wall rail, their use chased for the price of a large overhead crane and are available 
often eliminates need of long span 
overhead cranes for manual or electric operation. 

GET THIS BOOK! 

BOOKLET Me, 2000, Pabed wt CLEVELAND TRAMRAIL DIVISION 


valuable information. Profusely 


illustrated. Write for free copy THE CLEVELAND CRANE & ENGINEERING Co. 
7509 East 284 Street, Wickliffe, Ohio 
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STOPS RUST AND PROVIDES LASTING BEAUTY 


Gone are the days when color was used for the 
sake of color alone. Today, color is functional—help 
ing to improve morale and increase efficiency—serv 
ing to color-code and mark safety areas, etc. The 
Rust-Oleum New Color Horizons System goes even 
further. It combines four important factors (1) the 
ability to stop rust, (2) smart, modern color harmony, 
(3) the durability to last and last, (4) ease of appli 
cation that saves time, money, and metal. See how 
this system can bring lasting beauty to your plant, 
machinery, equipment, tanks, fences, etc. Your 
Rust-Oleum Industrial Distributor, with your 
Rust-Oleum Factory Specialist, will be happy to sur- 
vey your plant and provide complete recommenda- 
tions. Prompt delivery is assured from Industrial 
Distributor stocks in all principal cities of the U.S., 
Canada, and many countries around the world 


HORIZONS System 


Apply Rust-Oleum 769 Damp-Proof Red 
Primer directly over sound, rusted surfaces 
to STOP RUST and cut maintenance costs 
Just scrape and wirebrush to remove rust scale 
and loose rust—then brush RustOleum 769 
Damp-Proof Red Primer right over the remain 
ing rust. Its specially-processed fish oi! vehicle 


penetrates rust to bare metal as proved in radio 
active tracing studies. You save time and money 
walter resistance, chemical resisiance floors galvanized as costly surface preparations are usually 
metal, coatings that will dry in less than thirty min seduced 

utes? Rust-Oleum., in its various systems, can be your 

answer. Call your Rust-Oleum Industrial Distributor 


or write for the facts 


Faced with coating problems like these? Heat resistance 


ST-OLEUM 


our catalog in Sweet's 


& S oa 
Distinctive as your own fingerprint 
There are imitations 
® but only one Rust-Oleum 
s Accept no substitute 


PROVED THROUGHOUT INDUSTRY FOR OVER THIRTY-FIVE YEARS 


i, ey iy See : 
Ans # mye o ess 
yc Me Mey Ade 


ATTACH TO YOUR LETTERHEAD 


RUST-OLEUM CORPORATION 
2984 Oakton Street © Evanston, Illinois 


At nm st or obligation, please send me 
New full-color catalog on New C r Horizons 


System and specialized Rust-Oleum systems 
mciuding color charts and applications 


FREE TEST SAMPLE of Rust-Oleum 769 Damp 
Proof Red Primer 


Please have your representative contact us 
to discuss a plant survey 





HAZARDOUS 
AREA 





To 




















Electric Trucks are SAFER 


Battery-powered electric trucks eliminate the 
need for storing gasoline or bottled gas for re- 
fueling. The “spark-enclosed” electric truck 
will operate safely in atmospheres of flam- 
mable gases, dangerous vapors and dusts. Fire 
hazards are greatly reduced, insurance rates 
are more favorable. 

Add safety to a convincing list of other 
benefits—maneuverability, clean and quiet 
operation, lower operating costs—and you can 
easily see the main reason why users prefer 
battery-powered electric trucks for modern, 
efficient materials-handling jobs of all types. 

Electric truck users generally agree on one 


other point, too—Gould Batteries for longer 
life. With the new Silconic Plate, Gould Bat- 
teries offer up to 25% longer life. 

Join the list of users who prefer this ideal 
combination of electric trucks and Gould Bat- 
teries. For more information, write or call 
your local Gould representative. Ask for book- 
let “Why We Use Battery-Electric Industrial 
Trucks.” Gould-National Batteries, Inc., First 
National Bank Building, St. Paul 1, Minne- 
sota. In Canada, write to Gould-National Bat- 
teries of Canada, Ltd., 1819 Yonge Street, 
Toronto, Ontario. 


More Power to You from G 6 U L i 
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New JOHNSON R-27 remote 


April, 1961 


adjustable load limiting relay 


For Positive Protection Against Motor Overloading PLUS The 

Convenience Of Remote Adjustment 

® An outstanding new limiting device for use with pneumatic control systems. 
May be applied to all makes of centrifugal refrigeration compressors, as well as 
to pumps, fans, and electric heating systems. 

¢ Provides efficient, positive protection against costly motor overloading. Prevents 
failures and damage to equipment. 


© Convenient remote set point adjuster can be surface mounted on any wall or 
control panel or flush mounted in a panel. 


© Set point adjuster is calibrated between 40 and 100 per cent of full motor current, 
in 10 per cent increments. 


© Relay operates at any current value between 3 and 7 amps. With proper trans- 
former, can be applied to motors of any size. 


© Sensitivity is adjustable from 10 to 37 psi/ampere. 
© Fast, highly accurate response. Pneumatic feedback element assures maximum 
stability and performance. Simple, trouble-free construction throughout. 


For complete information, write for bulletin R-27. Johnson Service Company, 
Milwaukee 1, Wisconsin. 


JOHNSON gUONTROL 


PNEUMATIC 
DESIGN © MANUFACTURE © INSTALLATION © SINCE 1885 


SYSTEMS 
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Hundreds of relays like these, which open and close hundreds of times a day 
to control cars, doors, signals, are inspected for worn contacts, faulty action 


Is elevator maintenance complex? Yes! As the illustrations 
indicate. It is an organization task requiring an unusual com. 
bination of skills. Plus a wide knowledge of parts, assemblies, 
functions, replacement procedures, testing and adjusting. Plus 
the availability of original replacement parts. Plus immediate 
service in emergencies. 

Is OTIS elevator maintenance dependable? NOPCO has 
been using it since December 15, 1930 to keep seven Otis 
Freight Elevators and one Passenger Elevator providing vital 
production capacity. 


260 ELEVENTH AVENUE **NEW YORK I. N.Y. 
IN 297 CITIES ACROSS THE UNITED STATES AND CANADA 


OTIS ELEVATOR COMPANY « 
OFFICES 


22 PLANT ENGINEERING 
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Checking the floor selector thot controls on elevator’s operation and In the hoistwoy, on top of the cor, the maintenance expert inspects the 
moking any adjustments or replacements needed for top performance operating mechanisms and other ports vital to performance and safety. 


checking the action os well os condition of sofe- Moving ports requiring lubrication are oiled or greosed at regular inter- 
vals with lubriconts especially selected for prevailing service conditions. 


Under the elevator 
roller guides thot moke for smooth riding. 


ties and, os shown here 


lubricating an overspeed governor. All elevotor salety equipment, 


Under the car platform, maintenance man inspects lood-weighing switches. 
These switches weigh the passenger load in the cor. though never used, must always be in condition to act without foil, 


NEe 
\ Ep 


Vv 
/ 
Vrenb 
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| Vi Butterfly Valve! 


' 


MATCHLESS 
LUNKENHEIMER 
QUALITY - 


FIG. 4026N 
Complete Vaive with Ends 


oo a W. P. 150 psi. 
\ « QUICK OPENING 


¢ POSITIVE CLOSURE 

« NICKEL-PLATED CAST IRON 
« STAINLESS STEEL TRIM 

* “O” RING SEALS 


New Lunkenheimer Butterfly Valves are 
compact and lightweight, easy to install 
on any line in a fraction of the space 
required by standard gate or plug valves. 
A quarter-turn of the stem opens the disc 
full or closes it tight. No lubrication is 
required, and “O” Ring seals provide 
positive shut-off in either vacuum or pres- 
sure service. These new Butterfly Valves 
Tice atte) are made to wecttona! Lunkenheimer 
(Rubber-Lined: Fig. 41518) standards of quality. WRITE for new 
eaive Gemante Gmy. Catalog 613 or call your Lunkenheimer 
2-18". Screwed, Welded, 
a distributor today for full information on the 
Supplied Separately to Fit : : 
Your Pipe Connections new Lunkenheimer Butterfly Valve line 
... available now for immediate delivery. 
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BULLETINS 


JUST RELEASED 


and OF IMMEDIATE PLANT INTEREST 





— 


MECHANICAL POWER 
TRANSMISSION 


Power Transmission Equipment — 
This 24-pp catalog (Form 4144) in- 
troduces manufacturer's broad line of 
power transmission equipment. Bush- 
ings, sheaves, pulleys, belts, sprock- 
ets, chain, couplings and related 
equipment are illustrated along with 
features, sizes, other ordering infor- 
mation. Approximately 10,000 stock 
items are presented, and with 2835 
items using split taper bushings, 
some 102,528 combinations are pos- 
sible from stock. Browning Mfg. Co. 
A For a copy, circle 10! on Post Card 





Adjustable Speed Drives—-Six-pp Bul- 
letin 2900 describes four types of 
packaged adjustable speed drives and 
gives details on available ratings, 
speed ranges, type enclosures, asso- 
ciated controls and standard and spe- 
cial modifications. Specifications table 
is included. The Louis Allis Co. 

A For a copy, circle 102 on Post Card 


Adjustable Speed Drives—Eight-pp 
Application Data 5560 contains de- 
tailed information on adjustable 
speed drives for pumping applica- 
tions. Contains application diagrams, 
efficiency curves and mechanical de- 
tails. Westinghouse Eiectric Corp. 

A For a copy, circle 103 on Post Card 


Roller Chain Guide—Catalog 760, 
120 pp, on stock roller chain, sprock- 
ets and couplings, carries new 
ARSCM hp ratings. With the new 
higher ratings, roller chain can be 
used in a broader range of applica- 
tions because of the greater loads 
which can be transmitted at higher 
speeds. In addition to engineering 
data, this catalog gives information 
on company’s new products in power 
transmission and conveying, including 
Dura-Weld top plate chain. Catalog 
is available to qualified plant engi- 
neers. Diamond Chain Co., Inc. 

A For a copy, circle 104 on Post Card 


V-Belt Guide—Design features and 
performance advantages of V-belts 
for heavy and light duty, short and 
long center applications are detailed 
in 8-pp Bulletin M-201. Includes or- 
dering information and specifications, 
and illustrates advantages of straight 
sidewall. Manhattan Rubber Div., 
Raybestos-Manhattan, Inc. 

A For a copy, circle 105 on Post Card 


Ball Bearings—Wide inner ring ball 
bearings and power transmission 
units are illustrated and described in 
60-pp Catalog 480 by The Fafnir 
Bearing Co., Contains specification 
charts and diagrams on the ball bear- 
ings as well as on pillow blocks, 
flange cartridges, take-up units. The 
Fafnir Bearing Co. 

A For a copy, circle 106 on Post Card 
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PUMPS, COMPRESSORS—— 


Improved Centrifugal Pump—De- 
tailed information on solids-handling 
and acid pumps designed to prevent 
wear of the shaft and leakage at the 
gland is presented in 20-pp Bulletin 
VP-061, released by The Galigher 
Co. Includes cutaway views showing 
component details, as well as dimen- 
sional diagrams, selection tables, per- 
formance data, The Galigher Co. 

A For a copy, circle 107 on Post Card 


Impervious Graphite Pumps—Cata- 
log Section S-7253 describes Kar- 
bate impervious graphite Type F 
centrifugal pumps. Four basic sizes, 
capacities to 140 gpm and heads to 
67 ft, are described. A cutaway 
shows features of the carbon-to-car- 
bon rotary seal. Pump characteristic 
curves plot total heat, bhp and net 
positive suction head against gpm. 
A dimension sketch and table covers 
20 models. National Carbon Co., Div., 
Union Carbide Corp. 

A For a copy, circle 108 on Post Card 


Submersible Turbine Pumps— Heavy- 
duty submersible turbine pumps are 
described in Bulletin 6730. Capac- 
ity tables, installation diagrams, per- 
formance data and cutaway showing 
inside details are included. The Dem- 
ing Co. 

A For a copy, circle 109 on Post Card 


Single Stage Compressors—One- and 
two-cylinder single stage air com- 
pressors are featured in 8-pp Form 
123. Includes do-it-yourself selec- 
tion data and specifications. The 
Wayne Pump Co. 

A For a copy, circle 110 on Post Card 


Jet Compressors—-Bulletin 4F con- 
tains 16 pp of detailed information 
on jet compressors, including fixed- 
nozzle, manually controlled spindle, 
and automatically controlled spindle 
types. Covers construction, operation 
and application and includes nomo- 
graph to determine possible weight 
ratio of secondary gas to primary 
gas and a second nomograph to de- 
termine compressor size. Schutte and 
Koerting Co. 

A For a copy, circle I1! on Post Card 


INSTRUMENTS, 
CONTROLS 





Industrial Controllers——Pneumatic 
and electric controllers for a variety 
of process applications are illustrated 
and described in 56-pp Catalog C- 
15-2a. Covers modular design fea- 
tures as well as proportional plus 
reset plus rate control units, partial 
chart listings, and pneumatic and 
electric contact control forms. Min- 
neapolis-Honeywell Regulator Co. 

A For a copy, circle 112 on Post Card 


Dial Thermometers—Bi-metal actu- 
ated dial thermometers are illus- 
trated and described in 20-pp Cata- 
log 155. Construction features are 
detailed and sizes, stem lengths, di- 
mensions, weights and general speci- 
fications included. Manning, Maxwell 
& Moore, Inc. 

A For a copy, circle 113 on Post Card 


Air-Actuated Control—Twelve-pp 
Bulletin SF-755-A describes features 
and operation of the FultroMatic air- 
actuated controller. Photos and dia- 
grams illustrate operation and appli- 
cations and tables give specification 
data. Fulton Sylphon Div., Robert- 
shaw-Fulton Controls Co. 

A For a copy, circle 114 on Post Card 


Industrial Door Operators—lIllus- 
trated and described in Form CD- 
2654B are door operators and con- 
trols for all types of industrial and 
commercial doors. Includes cross- 
sections, mounting specifications, con- 
trol suggestions and a table showing 
operator location and space require- 
ments. Crawford Door Co. 

A For a copy, circle 115 on Post Card 


Industrial Counters—-Eight-pp Cata- 
log 200 contains detailed specifica- 
tion data on counting instruments 
for industrial production. Describes 
stroke, revolution, electric and pre- 
determined, and lineal counters. Du- 
rant Mfg. Co. 

A For a copy, circle 116 on Post Card 


Counting Instruments—tThis 6-pp 
condensed catalog and price list (No 
608.462) covers electric, stroke, turn, 
revolution and coil winding counters 
as well as counter actuators. De- 
scribes and illustrates automatic 
batch counters, actuating switches 
and photo electric equipment, others. 
General Controls Co. 

A For a copy, circle 117 on Post Card 





Commercial literature reviewed on 
these pages can keep you posted on 
what's available in plant engineer- 
ing equipment. To order, use the 
Reader Service Cards on page 243. 





Computer Technology—Latest ad- 
vances in computer technology and 
equipment are presented in “New 
Solutions in the Science of Simula- 
tion,” 20 pp. Features the Dystac 
(Dynamic Storage Analog Com- 
puter), a hybrid computer combining 
analog computer's speed, lower cost, 
ease of programming and improved 
output data presentation, with digital 
computer's capacity for data storage 
and time-sharing of components. 
Computer Systems, Inc. 

A For a copy, circle 118 on Post Card 





PIPING, VALVES 


Pipe Measurement Data—-How to 
measure and relate pipe, tubing and 
hose sizes is told in 16-pp Bulletin 
631, covering standard methods of 
measurements, discussing both simi- 
larities and differences involved in 
measuring various fittings and fluid- 
carrying lines in order to arrive at 
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BULLETINS js 


(Begins on page 25) 


satisfactory fluid line installations. 
Also discusses standard practices of 
measuring adapters and complete as- 
semblies. Aeroquip Corp. 

A For a copy, circle 119 on Post Card 


Improved Plastic Pipe—lllustrated 
10-pp Bulletin TR-270A contains 
tables of properties, working pres- 
sure, flow chart and other pertinent 
information for selection of Supreme 
plastic pipe. Includes tips on cutting, 
connecting, installing, testing and 
backfilling. Johns-Manville Corp. 

A For a copy, circle 121 on Post Card 
Transite Water Pipe—Details on 
Transite asbestos-cement industrial 
water pipe are presented in 10-pp 
Bulletin TR-254A. Performance 
characteristics, friction loss of head 
chart and design and specification 
data included. Johns-Manville Corp. 
A For a copy, circle 122 on Post Card 


Non-Corrosive Drainline—This 20-pp 
engineering and parts catalog pre- 
sents Vulcathene acid and corrosion 
resistant waste and drainage system 
of plastic plumbing equipment, cover- 
ing sinks, traps, pipe and fittings, 
adapters and other products. Includes 
technical and dimensional informa- 
tion, installation notes, tables of 
chemical resistances. American Vul- 
cathene Div., The Nalge Co., Inc. 

A For a copy, circle 123 on Post Card 


Air Control Valves—Presented in 
chart form in Bulletin 60-2 are two-, 
three- and four-way five-port poppet 
type valves. Air and solenoid pilot 
operators are illustrated and coordi- 
nated in the chart with compatible 
valves. Hoffman Valves, Inc. 

A For a copy, circle 124 on Post Card 


Ductile Iron Regulators—Bulletin J- 
D1 describes composition, properties 
and specifications of ductile iron 
valves designed to give steel quality 
at the cost of iron. Comparison table 
on steel, cast iron, and red brass 
with ductile iron, plus results of se- 
vere quench test included. OPW- 
Jordan Corp. 

A For a copy, circle 125 on Post Card 
Air Conditioning Valves—lllustrated 
and described in 8-pp Bulletin 272-A 
are air conditioning control valves 
which eliminate need for pneumatic 
lines or electrical connections. Fea- 
tures and advantages are detailed 
and specifications included. Amer- 
ican-Standard Controls Div. 

A For a copy, circle 126 on Post Card 


HEATING, COOLING 


Electric Comfort Heating—Applica- 
tion and product information on elec- 
tric comfort heating equipment is 
presented in 16-pp Catalog 975-D. 
Includes dimensions and engineering 
data on baseboard heaters, forced air 
wall insert heaters, radiant heaters, 
floor drop-in types, cabinet convec- 
tors, snow melting mats, unit venti- 
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lators, unit heaters, industrial blower 
units, spot heaters and others. Ed- 
win L. Wiegand Co. 
A For a copy, circle 127 on Post Card 
Suspended Furnaces—-Gas- and oil- 
fired suspended units offering adapta- 
bility and flexibility for most heating 
applications are described and pic- 
tured in this 6-pp bulletin. Design 
and construction features are shown, 
typical installations illustrated. Ca- 
pacity and dimensional data provided 
for forced air, direct-fired, blower 
type, propeller fan type and duct 
heaters. Jackson & Church, Div., 
York-Shipley, Inc. 

A For a copy, circle 128 on Post Card 


Hot Water for Industrial Plants— 
Cost-saving ideas on water heating 
installations, estimating hot water 
requirements for plant cafeterias, 
labs, manufacturing processes, lava- 
tories, sizing data and installation 
instructions are presented in this 
100-pp Manual CH-110. Specifica- 
tions and a pictorialization of indus- 
trial water heater models are pro- 
vided and a full range of application 
ideas. A. O. Smith Corp. 

A For a copy, circle 129 on Post Card 


Dryers, Coolers, Heaters—-Catalog 
16-E, 24 pp, on Ruggles-Coles dryers, 
heaters and coolers, includes new 
material on fundamentals of drying, 
selection of proper drying equipment 
and drying economies. Generously 
illustrated, shows distinguishing fea- 
tures of direct and indirect type dry- 
ers, water- and air-cooled rotary 
coolers, other rotary equipment. 
Hardinge Co., Inc. 

A For a copy, circle 130 on Post Card 


Heat Exchangers—Illustrated and 
described in Bulletin 301.7K1 are 
heat exchangers featuring standard 
pre-engineered components combined 
into custom-built assemblies to meet 
specific industrial and chemical proc- 
essing requirements. Specifications 
and dimensional details included. 
American-Standard Industrial Div. 

A For a copy, circle 131 on Post Card 





CONSTRUCTION 


Metal Buildings—-Permanent, pre-en- 
gineered metal buildings for a va- 
riety of applications are illustrated 
and described in 16-pp Catalog BD- 
660. Includes structural details, ap- 
plications and specifications on four 
principal types of buildings. Parkers- 
burg Rig and Reel Co. 

A For a copy, circle 132 on Post Card 


Pole Buildings—Bulletin W-390 de- 
scribes expandable, flat-top buildings 
designed on the principles of post- 
and-beam construction. Features and 
advantages of the buildings are de- 
tailed and specifications included. 
Koppers Co., Inc. 

A For a copy, circle 133 on Post Card 


Concrete Admixtures—tThis 32-pp 
bulletin is issued as a guide to con- 
crete admixtures, iron-armoured floor 
products, grouting and waterproofing 
materials and other related products 
for improving concrete and mortar. 
Contains comprehensive guide speci- 
fications for concrete, concrete floors, 
colored concrete floors, equipment 


grouting and masonry mortar. The 
Master Builders Co. 


A For a copy, circle 134 on Post Card 


Watertight Concrete—Design and 
specification of watertight concrete 
is detailed in 6-pp Publication P-49b. 
Covers basic requirements for water- 
tight concrete and Pozzolith’s role in 
reducing shrinkage, bleeding and 
segregation. The Master Builders Co. 
A For a copy, circle 135 on Post Card 


Glass for Industrial Use—Rolled, fig- 
ured and wired glass for installation 
in industrial buildings is illustrated 
and described in 12-pp Catalog 61-1. 
Illustrated with typical installations, 
it contains photos of individual pat- 
terns accompanied by helpful light 
distribution charts and light trans- 
mission data. Mississippi Glass Co. 

A For a copy, circle 136 on Post Card 
Partition Panels—Space control with 
partition panels is detailed in this 
bulletin of architectural and engi- 
neering data. Includes photos, draw- 
ings and specifications on asbestos- 
cement faces, insulated sandwich 
panels and vinyl-faced panels, among 
others. National Gypsum Co. 

A For a copy, circle 137 on Post Card 





Rolling Grilles—lIllustrated and 
scribed in Bulletin 6004 are steel and 
aluminum rolling grilles for use 
where a rolling closure is required 
that combines easy installation, 
strength, security against entry and 
full visibility and free ventilation. 
The Cookson Co. 

A For a copy, circle 138 on Post Card 





MAINTENANCE 


Aggregate Resurfacing Material 

Features and advantages of Chemi- 
Top aggregate resurfacing material 
for all types of floors are detailed in 
this product bulletin. Color chips of 
the coating are included as well as 
application tips. The Garland Co 

A For a copy, circle 139 on Post Card 


Cold Repair System—Included in this 
file folder type catalog is literature 
on cold repair systems for cracked 
and broken castings and forgings. 
Applications of this type of repair 
service to compressors and cylinders, 
blowers, presses, shafts, gas and die- 
sel engines and machinery parts are 
told. Metalock International, Inc 

A For a copy, circle 140 on Post Card 


Cleaning Tool—Blower-suction clean- 
ers designed to solve a variety of in- 
dustrial cleaning problems are fea- 
tured in this product bulletin. Speci- 
fications on four models are included. 
Clements Mfg. Co. 

A For a copy, circle 141 on Post Card 

(More Bulletins on page 245) 
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Plexiglas could have prevented it 


- ane 


—_— Write today for new Free Booklet, 


“How to Install and Clean 


Today, there’s no need to put up with the hazard 
of broken windows, and the expense of frequent 
replacement. Install PLEXIGLAS® . . . the acrylic 
plastic that withstands impact, shock and vibra- 
tion. It’s lightweight, weather-resistant, easy to 
install. Cuts replacement costs sharply. Adds 
safety, is available as clear transparent material or 
in tinted and translucent colors. Your Authorized 
Distributor is listed under PLEXIGLAS in the 
Plastics section of telephone directories in major 
cities throughout the country. 


PLEXIGLAS Window Glazing” 


PHILADELPHIA SC, PA. 


tin Caneda: Rohm & Haas Company of Canada 


CALL YOUR AUTHORIZED PLEXIGLAS DISTRIBUTOR 


PROMPT DELIVERY * TECHNICAL ADVICE ¢ FULL RANGE OF SIZES AND COLORS 
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industries specify Norblo Dust Arresters. Over 80% of the 


maintenance can be accomplished while the collector re- cement industry relies on Norblo equipment for drying, grind- 
mains in operation. One compartment, as shown above, can _ing and finishing operations. @ Buell-Norblo equipment can 


be isolated in the Norblo design, with all mechanical parts —_ play an essential part in your process. Write for complete 
information on any type of dust collection 


problem. Buell Engineering Company, Inc., 
Dept. 14D, 123 William Street, New York 38, 
New York. Northern Blower Division, 6423 
Barberton Avenue, Cleveland, Ohio. Electric 


Periodic cleaning, repair or replacement of bags, and minor 


outside the gas stream. Continuous cyclic 
Shaking, by compartment, allows operation 
without interruption. @ This is why in 
modern plant operations you'll find an in- 
creasing preference for Norblo Automatic 
Bag Arresters. Where efficient production Precipitators - Cyclones - Bag Collectors - 


requires continuous operation more and more Combination Systems - Fans - Classifiers. 
For more facts circle 519 on Reply Card 
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Gates High Capacity V-Belt Drive 


handles greater power in less space! 


Gates Super HC V-Belt Drives, in use 
all over the world on all types of 
machines, are meeting the industry-wide 
demand for a means of transmitting 
greater power in less space. 


Because of exclusive design features, 
Gates Super HC High Capacity V-Belts 
handle up to 3 times more horsepower 
than conventional V-belts in the same 
space. Or the same power can be han- 
died with fewer belts and smaller 
sheaves, saving up to 50% in drive 
space and cutting drive costs as much 
as 20%. 

Further, with smaller, lighter sheaves, 
bearing loads are reduced. Guards, ma- 


chine housing, countershafts, etc., can 
be smaller. Shipping weight is less. 

The drive can operate at belt speeds 
up to 6,000 ft/min without dynamic bal- 
ancing. This permits use of higher rpm 
motors—with savings in motor costs. 

Gates Super HC Drive is the first and 
most advanced high capacity drive. It 
is your best assurance that your power 
transmission units will not soon become 
obsolete. 

There is a Gates Field Engineer serv- 
ing your area. To contact him, and to 
get complete information about the Su- 
per HC Drive, call your nearby Gates 
Distributor. 


The Gates Rubber Company, Denver, Colorado 


Gates 


NG V-Belt Drives 40 = 
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Precisely engineered 
arched top, con- 
cave sidewalls, Flex- 
Weave cover, super 
strength tensile 
construction. 


Building 
the future 


on 50 years of 





HELPFUL WATER CONDITIONING DATA 
FROM BETZ 


this modern age that pays for itself. 
The trend for air conditioning continues 
upward at a rapid rate. Theaters, depart- 
ment stores, practically all kinds of 
commercial establishments and public 
buildings have adopted air conditioning 
for comfort. The trend toward industrial 
air conditioning is also on the rise. In 
earlier years, only those industries that 
required close control of temperature 
and humidity for product quality adopted 
air conditioning. Now, however, the 
desire to maintain employee efficiency, 
as well as production efficiency are 
additional factors that make air condi- 
tioning a wise investment. Achieving the 


A CONDITIONING is a development of 


benefits of air conditioning, and assuring 
payout on this investment is largely con- 
tingent upon one important factor —water. 

Initially, little attention was given to 
the water used in air conditioning sys- 
tems. However, it was soon found that 
water plays an important role in the 
proper functioning of air conditioning 
systems. The system piping, the heat 
exchangers, and all parts exposed to 
water may be affected by corrosion, by 
scale or sludge accumulation and by 
slime formation. These problems can 
lead to the loss of heat transfer, restric- 
tion of water flow, inefficient operation 
and excessive maintenance costs; or in 
severe cases to failure of the equipment 
and high replacement costs. 


Water Circuits 


Air conditioning installations are so 
varied as to components that a number 
of water circuits are possible. Figure | 
illustrates a simplified flow sheet of a 
central air conditioning system used in 
large installations. The three water cir- 
cuits encountered are the chilled water 
which is in a closed circuit, the spray 
water which serves the air washer and 
the tower water which serves to condense 
the refrigerant. Figure 2 illustrates a 


compressor and an evaporative con- 
denser. The only water circuit is in the 
evaporative condenser. Although there 
are many types of arrangements possible, 
each of the water circuits must be given 
proper consideration to avoid serious 
problems. 


Water Problems 


Corrosion 

Most waters are corrosive to metals 
because of the presence of oxygen in the 
water. In air conditioning systems the 
water comes in contact with large vol- 
umes of air and therefore the water is 
continuously saturated with oxygen. 
Often the air may be contaminated with 
other corrosive gases such as sulfur 
dioxide and carbon dioxide which are 
present in flue gases discharged from 
smokestacks. These gases dissolve in 
water to form acids. The combination 
of dissolved oxygen and the acid formed 


from sulfur dioxide causes a particularly 
severe corrosion problem. Other factors, 
such as the presence of dissimilar metals, 
high concentrations of dissolved min- 
eral salts—particularly chlorides, deposits 
of slime, scale, dirt, etc. all add to the 
corrosive action of the water. 


Scale 

In areas where the water is high in 
hardness, scale formation frequently is 
the principal problem. The calcium and 
magnesium salts naturally present in the 
water are primarily responsible for scale 
formation. If large amounts of these 
salts are present in the water, they will 
form deposits when the water is heated 
or concentrated by evaporation. The 
major problems produced from such 
deposits are loss in heat transfer, in- 
creased head pressures and clogged 
spray nozzles, all of which result in loss 
of efficiency. 

Scale formation usually refers specifi- 


WATER...IN AIR 


@ Failure of equipment and excessive maintenance costs will result unless 
proper methods of chemical feed and control are employed 


—Simplified flow sheet of a central air conditioning 
unit with a closed chilled water circuit. 


ey - 


Figure 2—Simplified diagram of a small air 


simplified diagram of a small air con- 
conditioning system with one water circuit. 


ditioning system served by a reciprocating 
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cally to the deposits formed from the 
calcium and magnesium salts. Other 
deposits such as slime, corrosion prod- 
ucts, dirt and debris, however, can pro- 
duce the same adverse effects. 


Slime and Algae Growths 

Slime and algae growths in air con- 
ditioning equipment are primarily the 
result of air-borne organisms. The large 
ratio of air to water in air washers, 
evaporative condensers and cooling 
towers, provides the opportunity to con- 
tinuously inoculate the water with bac- 
teria, fungi and algae. Heavy growths 
can develop in the presence of an ade- 
quate food supply and the favorable 
temperatures that exist in these systems. 
These biological growths can seriously 
interfere with heat transfer, clog spray 
nozzles and screens as well as cause 
corrosion. Growths of this type cause 
inefficient operation of the mist elimina- 
tor section in air washers and lead to 


Figure 3—A section of piping from an air conditioning 
system showing the damaging effects of corrosion. 


CONDITIONING 


“water throw” into the duct work and 
out into the air conditioned area. Stag- 
nant water in the ducts, and biological 
growths in general can impart foul odors 
to the air. 


Treatment of the 
Water Circuits 
Corrosion is the primary problem en- 
countered in most air conditioning sys- 
tems. The manufacturers and designers 
of air conditioning equipment recognize 
the seriousness of this problem and 
whenever possible employ materials of 
construction and design features that will 
minimize corrosion. They also recognize, 
however, that a continuous and well- 
controlled program of chemical treat- 
ment for the various water circuits is 
essential to assure maximum efficiency 

and life of the equipment. 

The treatment of the water used in air 
conditioning systems does not represent 
an unusual challenge from the chemical 
standpoint. The problems of corrosion, 
scale formation and biological fouling 
are essentially identical to those en- 
countered in most large industrial cool- 
ing water systems, for which effective 
and economical treatments have been 
developed and successfully applied. The 
primary difference exists in the spray 
water employed in the air washer which 
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serves the dual function of cooling and 
dehumidifying the air in the summer and 
heating and humidifying the air in the 
winter. During the dehumidifying cycle, 
moisture is condensed from the air and 
becomes part of the spray water and this 
water eventually approaches the charac- 
teristics of the condensed moisture. Dur- 
ing this cycle corrosion is the primary 
problem. During the humidifying cycle 
the moisture added to the air comes from 
evaporation of the spray water and as a 
result the spray water tends to concen- 
trate and the dissolved salts, particularly 
those of calcium and magnesium may 
lead to scale formation. The volume of 
water in the air washer—particularly 
when a closed chilled water system is 
employed—is quite small compared to 
the large volume of air handled. As a 
result the characteristics of the water in 
the washer can change quite rapidly. In 
addition, the inoculation of the water 
with air-borne bacteria, dust, lint, and 
corrosive gases intensify the problem. 
The true challenge is not the complexity 
of the chemical treatment problem, but 
the application and control of the treat- 
ment to handle the constantly changing 
conditions. In most cases, the failure of 
chemical treatment has been the direct 
result of improper methods of applica- 
tion or inadequate control. 


Application of Treatment 


Proportional feed of treatment and con- 
tinuous blowdown of air conditioning 
units are mandatory if good results are 
to be secured. Automatic, trouble-free 
feeding equipment has been designed to 
handle the rapidly changing conditions 
encountered in air conditioning units. 
The application and control of treat- 
ments for prevention of corrosion, scale 
and biological fouling has been 
greatly simplified. 


The Betz approach for treatment and 
control of air conditioning water prob- 
lems will assure protection of 
investment and make air conditioning a 
plant facility that pays for itself. For 
more details on automatic, trouble-free 
proportioning of water treatment chemi- 
cals to air conditioning systems, write 
for Bulletin 597A. 


your 


BETZ LABORATORIES, INC. 
Gillingham & Worth Streets «Phila. 24, Pa 

















M@ CONSULTANTS ON INDUSTRIAL WATER PROBLEMS 


31 





\ 


r~%, 


* 


wH 








mo 


roe Ww 


a 


—_ 








2 SE TTR 











\ 


PROCESS CONTROLLER 


New product news from Louis Allis on 


NOW...Louls Allis offers 
DY NAPAR* Digital Control Systems! 


Louls Allis can supply accurate digital 
controls designed to industrial standards for 
a wide variety of continuous process lines 





For any production process, Louis Allis can furnish not only motors, drives, 
and controls, but also digital monitoring equipment to provide visual readout and 
process control signals. 

The answer is DYNAPAR* Digital Control — a highly accurate digital 

logic system that can count, measure, totalize, indicate, time, or control depending 
on the requirements of the application. Digital systems are ideally suited for 
high speed counting — accurate measurement of speed and draw — automatic 
cutting-to-length — automatic positioning — and many other applications. 
Dynapar’s digital devices utilize precise pulses, and eliminate the drift inaccuracy 
inherent in magnitude-measuring analog systems. There’s no need for constant 
calibration or adjustment. Pulses are reliably provided by rugged ROTO- 
PULSERS, highly stable sensing and pulse generating devices — visual indication 
is obtained by easily-read luminous direct numerical readouts. Control functions 
are accomplished by a variety of special devices tailored to specific operations. 
All DYNAPAR equipment features the most modern solid-state transistorized 
circuitry to provide long-life operation without maintenance. 


Investigate to see how Louis Allis-Dynapar equipment can increase production 
and cut waste by automating your process. Call your local Louis Allis District 
Office, or write to The Louis Allis Co., 434 Stewart St., Milwaukee 1, Wis. 
*Dynsper Corporation is the electronic subsidiary of The Louis Allis Co 


MANUFACTURER OF ELECTRIC MOTORS ANDO AOVUSTABLE SPEED ORIVES 


LOUIS ALLIS 
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“LUBRIPLATE 

LUBRICATION 

I¢ AVAILABLE 
AT 

OUR DEALERG 


LAhkh 











Says — 
STUDEBAKER-PACKARD CORP. 
Builder of the famous “LARK” 


The Studebaker-Packard Corporation, 
builder of the LARK, express their satis- 
faction of LUBRIPLATE Lubricants by hav- 
ing these fine lubricants packaged under 
the Studebaker-Packard trademark and 
made available for use by the service de- 
partments of their dealers. 


REGARDLESS OF THE SIZE AND 
TYPE OF YOUR MACHINERY, 


LUBRIPLATE LUBRICANTS 
WILL IMPOVE ITS OPERATION 
AND REDUCE MAINTENANCE 


Besides Studebaker-Packard Dealer distribu- 
tion, there are LUBRIPLATE dealers from coast 
to coast. See your classified telephone direc- 
tory for name of nearest LUBRIPLATE distrib- 
utor. Send for free ““Lubriplate Data Book”. 
Write today. 


LUBRIPLATE DIVISION 
Fiske Brothers Refining Co. 
Newark 5,N. J. Tolede 5, Ohie 
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Kitimat Calls 


PLANT ENGINEERING: 

“In your December, 1960 issue, on 
pages 124 to 127, inclusive, I have read 
your very interesting article ‘Project 
Control—Controlling Money, Time 
and Manpower.’ 

“The contents of this article, I be- 
lieve, would prove very beneficial to 
the engineering staff of our plant at 
Kitimat and I would, therefore, ap- 
preciate receiving two extra copies of 
it at your earliest convenience.” L. J. 
Bandiera, Works Engineer, Aluminum 
Company of Canada, Ltd., Kitimat, 
B.C. Canada, 


@ This article appeared in a special 
section entitled “Industrial Construc- 
tion and the Plant Engineer.” Reprints 
of the complete section are available 


free, on request.—Editors. 


Expanding Finishing Facilities 
PLANT ENGINEERING: 

“We are interested in obtaining a 
copy of an article that appeared in 
the December, 1959 PLANT ENGINEER- 
ING, having to do with the conveyor 
setup in the plating department at Hil- 
finger-Jackson Co., Jackson, Mich. 

“We are in the process of planning 
an expansion program involving our 
plating and finishing facilities and be- 
lieve this article would be helpful to us. 

“Your assistance in supplying us 
with it will be appreciated.” H. J. 
Warwick, Vice President, Manufactur- 
ing, Addressograph-Multigraph Corp., 
Cleveland, Ohio. 


@ The article in question is “Storage 
Conveyor Gives Plant Head Start.” 
Tear sheets are available with our com- 
pliments.—Editors. 


You Can Still Get Reprints 
PLANT ENGINEERING: 

“I was fumbling through your mag- 
azine trying to come up with some 
ideas on how to improve our mainte- 
nance department. Some of the arti- 
cles I found were very interesting and 
worthwhile, but the article which in- 
trigued me most was your Construc- 
tion Cost Estimating articles appear- 
ing in the July 1959 through June 
1960 issues. This collection of valu- 
able information can surely be utilized 
in our organization. 

“Tt is unfortunate that your offer, 
which appeared in the September, 


Edited by Marjorie E. Weissman 


1959 issue, didn’t catch my eye until 
recently. I know that business will 
not permit you to keep a large supply 
of every article you print on hand, but, 
if by chance, you have a few copies 
of your booklet available, I would ap- 
preciate your sending me three copies. 
Please bill me.” A. J. Trepanier, Johns- 
Manville Fiber Glass Inc., Waterville, 
Ohio. 


@ We appreciate the complimentary 
remarks and are pleased to still be able 
to supply reprints of this series. Cost 
is $1.50 for the entire set.—Editors. 


New Format for 
Construction Briefs 


PLANT ENGINEERING: 

“Enclosed you will find a check in 
the amount of $3.50 for the whole 
series of ‘The Briefs,’ six booklets as 
advertised in the December, 1960 issue 
of PLANT ENGINEERING. 

“I have found the ‘Construction 
Briefs’ very helpful in keeping abreast 
with the theory and mathematics of 
structural design. Your new format 
idea for the Briefs sounds like a step 
in the right direction toward improv- 
ing and keeping the readers informed 
on new building ideas.” John A. 
Sahonchik, Design Draftsman, Inter- 
national Smelting and Refining Co., 
Perth Amboy, N.J. 


Maintenance Training Aids 


PLANT ENGINEERING: 


“Your January, 1961 edition of 
PLANT ENGINEERING was indeed in- 
formative and interesting. The report 
of Maintenance Training was particu- 
larly engrossing for we are about to 
launch a full-scale maintenance train- 
ing program here at No. 1 refinery. 

“If it is at all possible, I would 
greatly appreciate your forwarding to 
me five copies of the maintenance ma 
terial presented on pages 115 to 130 
of your January issue.” P. C. Green, 
Training Coordinator, Standard Oil 
Co., Cleveland, Ohio. 


PLANT ENGINEERING: 

“The writer would appreciate re- 
ceiving a reprint of the special section 
entitled ‘Maintenance Training and 
Procedures,’ which appeared in the 
January, 1961 issue of PLANT ENGI- 
NEERING. 

“This series of articles is certainly 
most useful to any one concerned with 
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Cut maintenance costs wit 
Dearborn protective coati 


There’s a specially developed NO-OX-ID® or Dearclad® epoxy 
coating to meet every maintenance problem. They’re long lasting... 
easy to apply ... economical ... give complete mechanical and 
chemical protection even under severest conditions. 


Specify these scientifically formulated rust preventives ... 
... for all structural steel, particularly in corrosive atmospheres 
...for water tanks, exteriors and interiors... plant piping 
.+.for yard bridges ... all support and post footings 
..» for metal parts and equipment, indoors or out 
.-. for running and standing rigging... operative cable. 


A Dearborn engineer is always available to help with your particular 
coating problems and to recommend the type of coating best suited 
to your needs. Call him teday. 


DEARBORN CHEMICAL COMPANY 


General Offices: Merchandise Mart, Chicago 54—Dallas « Des Plaines, Ill. « Ft. Wayne 
Honolulu + Linden, N.J. + Los Angeles « Nashville « Omaha « Pittsburgh 
Toronto « Havana « Buenos Aires 





easy-to-use 


art. Keep it handy as a guide 
lant's “vulnerable locations” are 
juately protected against costly corrosio 


se ee A 
Dearborn Chemical Company 
Merchandise Mart, Chicago 54, Illinois 


Please send me without cost or obligation your booklet, ‘ 
Threatens Your Plant,” containing the Maintenance Check-C 











COMPANY 





ADDRESS 





ZONE STATE 





YOUR POSITION OR TITLE 


dearborn 
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Write for this 
COMPLETE 
GUIDE TO 
ALOYCO 
CORROSION 
RESISTANT 
VALVES 


It quickly tells you what’s available in 
Aloyco’s line of stainless steel and high 
nickel alloy valves. Cross section illus- 
trations cover 48 basic designs in pres- 
sure classes from 1504 through 1500# 
services. 

Included is a tabulation of alloy avail- 
ability by design, and the complete 
analysis for each material offered. Also 


SAC 


outlined are engineering standards and 
adaptable features for standard valves. 
This brochure summarizes Aloyco’s 
30 years of specialized experience in the 
design, development-and manufacture 
of stainless steel valves. Write: Alloy 
Steel Products Company, 1308 West 
Elizabeth Ave., Linden, New Jersey. 


1.3 


Longer Lasting 
+“ ¥ 


a .** 
. ‘ 
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ALLOY STEEL PRODUCTS COMPANY 
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maintenance departments and I would 
like to have a copy for my own files so 
that the magazine can be passed along 
to our maintenance people.” John 
Giesey, Chief Engineer, H. P. Snyder 
Manufacturing Co., Inc., Little Falls, 
New York. 


PLANT ENGINEERING: 

“The ‘Maintenance Training and 
Procedures’ report appearing on page 
115 to 146 of the January, 1961 issue 
of PLANT ENGINEERING, is very inter- 
esting and will be of great value to our 
training committee. I would appreciate 
your sending me six reprints of this 
report.” Ernest W. Tuckerman, Plant 
Master Mechanic, Corning Glass 
Works, Corning, N.Y. 


@ Reprints of this special section are 
available free. It contains articles about 
the needs and values of maintenance 
training, how to organize a mainte- 
nance training program from scratch, 
how you can get technician training 
programs initiated locally, and several 
articles on maintenance control proce- 
dures. Readers will be interested to 
know that we plan to present more 
articles during the year on this subject, 
including programs for specific main- 
tenance trades.—Editors. 


Engineering Libraries Information 


PLANT ENGINEERING: 

“I found the article on pages 147-150 
in the January issue of PLANT ENGI- 
NEERING very interesting and I would 
appreciate receiving either a reprint 
or tear sheets for my file. This is en 
titled ‘How Engineering Libraries Can 
Pinpoint Information.’ 

“T do not wish to remove these pages 
from our copy as we keep all copies on 
file for future reference.” Mary H. 
Woolhandler, Librarian, Plant Engi- 
neering, North American Aviation, 
Inc., Columbus, Ohio. 


@ Tear sheets have been sent with our 


compliments.—Editors. 


Dust Collector for Woodworking 


PLANT ENGINEERING: 

“The manufacture of displays, both 
quantity and tailor-made, is essentially 
a woodworking operation. We use ta- 
ble saws, band saws, sanders (dise and 
belt), planers, joiners, etc., and con- 
sequently have somewhat of a dust 
problem. 

“Since all of our machines operate 
on an intermittent basis, it seems fool- 
| ish to install a large dust control sys- 





tem capable of serving 25-30 machines 
where in all probability, only five to 
eight machines might be operating at 
any one time, and then for relatively 
short periods. 

“Tt has occurred to us that some sort 
of individual machine dust control 
would fit our application far better 
than a central system which, if running 
all the time, would be quite inefficient 
and would, if all valves were not shut 
off, quickly empty the plant of its heat. 

“T am sure there are companies who 
manufacture a piece of equipment with 
blower, collector, and filter which 
would do this job. We would appre- 
ciate your passing along to us the 
names of such suppliers.” George W. 
Benckenstein, Jr., Product Presenta- 
tion Inc., Cincinnati, Ohio. 


@ We can and we have supplied the 
information gladly.—Editors. 


Reader Writes Author 


PLANT ENGINEERING: 

“T am very much interested in an 
article in the November issue of 
PLANT ENGINEERING, concerning ‘No- 
Melt Grease Solves Bearing Problems,’ 
written by Orville Madison, Superin- 
tendent of Maintenance of Olin Math 
ieson Chemical Corporation. I would 
appreciate it very much if you could 
provide me with Mr. Madison’s ad- 
dress so that I may contact him further 
regarding his article.” Connor H. 
Kelly, Plant Engineer, Altavista 
Weaving Co., Altavista, Va. 


@ The information has been forwarded 
-Editors. 


Who Has a “Supermarket”? 


PLANT ENGINEERING: 

“In January, 1961, PLAN1 

NEERING published an article relative 
to maintenance stores procedure which 
is of prime interest to me. In part, a 
paragraph on page 140 relates: ‘In 
several plants the supermarket princi 
ple has been introduced with success.’ 
If it is possible, I would like to learn 
in which and in whose plants the 
‘supermarket’ principle is practiced, 
for further study and application of 
same to our central stores.” S. Pocze, 
Supervisor in Charge of Central 
Stores, American Motors Corp., Grand 
Rapids, Mich. 
MWe have asked the authors of 
“Maintenance Stores Procedures” if 
they can supply the information re- 
quested. Meanwhile, there are no doubt 
a number of our readers who could 
also give Mr. Pocze some pointers 
from their experience with 
“supermarket”’ style maintenance 
stores.— Editors 
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THERE’S A JOHNS-MANVILLE SPECIFICATION FOR EVERY ROOF INCLINE 





J-M smooth surface 
asbestos built-up roofs 


save on dead weight, pay off in longer roof life 


AQUADAM” = 


SMOOTH SURFACE BUILT-UP ROOF 


At left in the photograph above, you 
see an Aquadam Smooth Surface 
Built-Up Roof, which combines the 
bitumen Aquadam with J-M Asbes- 
tos Felts. Aquadam, especially de- 
veloped for dead-level roofs, has the 
best features of coal tar pitch and of 
asphalt, without their weaknesses. 

On your right in the photograph, 
the steeper incline requires a Flex- 
stone Smooth Surface Built-Up Roof, 
which combines Standard 190 As- 
phalt with J-M Asbestos Felts. These 
felts contain a minimum of 85%: as- 
bestos fibre, each fibre as fine as silk, 
yet strong as steel. This high con- 
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DEAD LEVEL TO %” PER FOOT 


ees FLEXSTONE: 


%” TO 6” PER FOOT 


tent of fibred stone means no gravel 
or slag is needed. 

Both these J-M smooth-surface 
specifications make it possible to 
eliminate the weight of slag or 
gravel (from 300 to 400 lbs. per 
square) from the roof. And this sav- 
ing in roof weight suggests possible 
economies in building construction. 
Flexstone and Aquadam roofs offer 
easy application . . . lower upkeep, 
easy inspection... and proven dura- 


JOHNS-MANVILLE y 
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SMOOTH SURFACE BUILT-UP ROOF 


bility in years of service. 

These are only two of the many 
roof specifications available to you 
And if you’re faced with an unusual 
situation on which you want advice, 
just call your local J-M Representa- 
tive. For further details, write to 
Johns-Manville, Box 158, Dept. 

PE-461, New York 16, N. Y. In Can- 
ada, address Port Credit, Ontario. 
Offices throughout the world. Cable 


address: Johnmanvil. ielaieai 
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Distributor-t y direct order ser ce speeds shipment of General Electric 2HT dry-type tr 











You can get 24-hour shipment 
on most General Electric 
QHT dry-type transformers 


Forget about changing your schedule because you can’t get on-time 
delivery of dry-type transformers. You can get most General Electric 
QHT dry-types as fast as you need them. Chances are the QHT 
transformer you want is one of the popular ratings your nearby 
General Electric distributor keeps in stock. If so, you can get 
immediate delivery. Otherwise, your G-E distributor can, within 
minutes, place your order on the General Electric factory, where 
stocks of 900 models are kept. A direct order arrangement with 
the factory enables him to do this. Within hours your QHT trans- 
former will be on the way to you by whatever means are necessary 
to meet your schedule. 

QHT transformers also save production space because they offer 
savings up to 50 percent in weight and 67 percent in size com- 
pared with competitive dry-types. You can easily mount QHT 
units in out-of-the-way places near the load and save the cost of 
long, low-voltage feeders. 

QHT dry-type transformers are quiet, making them ideal for schools, 
hospitals, office buildings, and other places where noise could be 
a problem. Each rating of QHT transformers has a sound level 
equal to or less than NEMA standards. QHT sound levels are at 
least 15 decibels less than older designs. 

installation is fast and easy. You wire Genera! Electric QHT trans- 
formers from the front. Conveniently placed dual-sized knock-outs, 


large terminal compartments, solderless connectors, and numbered 


terminals save time. 

For more information, call your nearby General Electric distrib- 
utor. Or write for GEA-6907A “ QHT Specifier’s and Buyer’s Guide”’ 
to Section 411-18, General Electric Co., Schenectady 5, N. Y 


* Registered trademark of Genera! Electric Co. for quiet, high-temperature dry-type transformers 


Progress /s Our Most /mportant Product 


GENERAL @@ ELECTRIC 





Muscles of Braided Steel 
Give Union Tuffy 
Strength-Flexibility-Safety 


Taking their cue from nature’s arrangement of muscles, 
Union technicians perfected Union Tuffy Slings with 
a machine-braided wire fabric construction. The result 

muscles of braided steel, so strong, so flexible they 
perform far beyond the ability of ordinary wire rope. 
So, for balanced power, safety and dependability, in- 
sist on the balanced team of Union Tuffy Slings and 
Union Wire Rope Tuffy Hoist Lines. 


Four Other Union Wire Slings Help You Fill Any Need 


In addition to famed Union Tuffy Slings, Union Wire Rope 
offers, in a full range of sizes: 


1. Hand Braided six and eight-part slings. 


2. Uni-ply—a flexible multi-part rope laid sling with 
pressed-on metal ferrule. 


3. Press-Grip wire rope sling with pressed-on metal ferrule. 


4. Uni-Grip wire rope sling with return loop splice and 
pressed-on metal ferrule. 


Union Wire Rope Tuffy. Tips on safe use of Slings and Hoist Lines 


Hoists vs. Hernia 
Proper hoists cost less than hospitali- 
zation. A manufacturer said recently 
75% of his compensation claims were 
connected with hernia. The Ohio Bu- 
reau of Workmen’s Compensation esti- 
mated the average hernia claim at 
$750. Said a safety magazine: (Hoists) 
‘ with proper attention will help sub- 
stantially in reducing back injuries 
and hernia claims by reducing the 
strain on workers.” 


data on the selection and use of slings 
—types, dimensions, weights, fittings, 


Free! Two Valuable 

Tuffy Handbooks 

1. “Tuffy Tips.” Gives many other 
safety hints. Tells how to break in and 
properly use wire ropes and slings 


Chock-full of do’s and don’ts to save 


money, assure better service. 


2. “Tuffy Sling Handbook.” Helpful 


| Cay 


| Stn 


rated loads, safety-approved signals. 


Write Union Wire Rope, Armco Steel Corporation, 2272 Manchester Ave., Kansas City 26, Missouri. 


ou? 


ARMCO Union Wire Rope 
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Jeffrey devises metered 
flow system for Celotex 





April, 
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Wood chips, fed into “ giant silos (above), are metered into the process system by 


A method for metering a constant flow of wood 
chips from storage silos into the production stream 
was needed at the L’Anse, Michigan, plant of 
Celotex Corporation. Specifications required the 
control device also be capable of adjusting to 
variant wood chip flow requirements. To resolve 
the situation, Plant Engineers Giffels and Rossetti 
Inc., worked in close harmony with the Jeffrey 
General Engineering Department. 

€elotex’s problem has been solved by twin wood 
chip storage silos. At the base of each is a 12-foot 
rotary table feeder. Each feeder, operating at 3 


“€ Ci 
Jeffrey 12-foot rotary table feeders 


rpm, has a capacity of 5400 cubic feet, or 67.5 tons 
of wood chips per hour. 

More and more progressive industries are turn- 
ing to Jeffrey for experienced assistance in auto- 
mating conveying and processing operations. For 
specific information regarding your requirements, 
write The Jeffrey Manufacturing Company, 905 
North Fourth Street, Columbus 16, Ohio. 


Conveying + Processing - 
Mining Equipment 

Transmission Machinery 
Contract Manufacturing 


(ONT 4-54 
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After three 
years of 
thorough 
research 

and testing... 


CLAYTON MARK 


ANNOUNCES THE NEW 


Petro Ball Valve 


From a famous family of unions and fittings comes the 
Petro Ball Valve—a new departure in smooth, effortless, 
positive sealing that combines basic improvements with 
unique new developments that only years of research and 
testing by Clayton Mark engineers could achieve. A new 
departure, because Clayton Mark literally started where 
the others left off. For example—Clayton Mark Engineers 
found that nuts and bolts were, and still are, needed to 
install and repair ball valves. They eliminated this neces- 
sity with the union-end assembly feature to provide faster, 
easier installation and maintenance. For example — they 
also found that a way to reduce pressure drop is needed. 
Clayton Mark engineers incorporated the largest port open- 
ing of any ball valve to assure virtually no pressure drop. 

These are just a few of the advances resulting from 
extensive testing that started with the premise that all ball 
valves are good—and proceeded from there to develop a 
ball valve without equal. The new Petro Ball Valve in Stain- 
less Steel, Carbon Steel, and Brass is the result. And re- 
member—each and every Petro Ball Valve is air tested as 
it leaves the production line to assure perfect operation. 
Write for complete information. 


The Clayton Mark Petro 
Ball Valve has been 
tested over 250,000 turns 
under MAXIMUM PRES- 
SURE CONDITIONS 


without failure 


& COMPANY 
1900 Dempster Street Evanston, Illinois 


"1 ~ AD. 
iA, PUMPS > WATER WELL SUPPLIES CONDUIT (7) UNIONS TUBING 
{ies “Sa e wy | a 
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COMPLETELY CONTAINED SEALS 


E ates any possible seal extrusic 


TIGHTER SEAL 


NTERCHANGEABLE 
SEATS 


Are available 1 a varie 
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Edited by Marjorie E. Weissman 


Match Formula to Application When Using Plastics in Corrosive Environment 


ABILITY OF A POLYESTER resin to 
withstand corrosion depends on the 
specific chemical structure of the 
plastic. Because of the wide dif- 
ferences in the performance of these 
materials, it is important to make a 
careful evaluation before specifying 
a plastic for an application. 

In one-year tests, three types of 
polyester resins—bisphenol A, isoph- 
thalic and general purpose — were 
made up into castings and immersed 
in eight corrosive solutions: distilled 
water, 5 per cent hydroxide, 5 per 
cent nitric acid, 25 per cent sulfuric 
acid, 15 per cent hydrochloric acid, 
25 per cent acetic acid, Clorox, and 
5 per cent Electrosol, all at 210 F. 

Results show that general purpose 
polyester (prepared from propylene 
glycol, maleic anhydride, and phthalic 
acid) should not be used where cor- 
rosion resistance is required. In all 
the test solutions except for distilled 
water, the general purpose polyester 
deteriorated after being immersed 
from one to six months. 

The isophthalic polyester . (pre- 
pared from propylene gloycol, maleic 
anhydride, and isophthalic acid) sur- 
vived only sulfuric acid, hydrochloric 
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Deteriorated 








rN General 
Purpose 


Flexural strength retention of polyesters after l-year immersion at 210 F. 


acid, distilled water, and Clorox, but 
lost most of its structural strength in 
all but sulfuric acid. 

Bisphenol A polyester (prepared 
from propylene oxide, bisphenol A, 
and fumaric acid), on the other hand, 
survived in all of the test solutions 


Wash Water for Fluorescent Tubes Purified in Dual Column Demineralizer 


WHEN DANverRs, Mass., added 
wells to its town water supply last 
summer, Fluorescent Tubes Division 


of Sylvania Electric Co. found that 
the water was far from pure enough 
for fluorescent tube wash water. 


Anthracite filter, activated carbon filter and dual-column deionizer, left to 
right, process up to 3000-gph of city water for fluorescent tube washing. 
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after a one-year immersion and re- 
tained more than 40 per cent of its 
original flexural strength in all solu- 
tions except the nitric acid and acetic 
acid. From a release of the Plastics 
Marketing Section, Atlas Powder 
Company, Wilmington, Del. 


To make the water suitable for 
use, two treatment systems, each con- 
sisting of anthracite and activated 
carbon pre-filters and a dual column 
demineralizer, were installed by out- 
side contracted help under the direc- 
tion of the plant engineer, Milton 
Davis. 

In each installation, the water first 
passes through an anthracite filter to 
reduce turbidity to a point where 
activated carbon filters can eliminate 
any color traces and complete the 
removal of organic materials. After 
this dual filtration, the water is fed 
to the demineralizer. In Plant 1, a 
unit with 1500-gph capacity is used, 
while the newer Plant 2 uses a 3000- 
gph capacity unit. 

Both units are fully automatic and 
feed demineralized water to the flu- 
orescent tube wash lines at the rate of 
20 gpm in the new building and 15 

(Continued on page 46) 
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Sure, Obround Condulets* 
are the Fittings to Buy 


They Make the Finished Job Cost So Much Less 


That's right. Think of the time saved. No hunting for 
dropped cover screws, or for screw holes. No torn insula- 
tion on the cable. Plenty of room for the pipe wrench to 
grip. And sharp-threaded taper-tapped conduit hubs into 
which the conduit screws quickly, smoothly, tightly . . . 
without bottoming on the integral bushings . . . giving per- 


manent ground continuity. 


Dozens of other reasons, too. Figure them all up. Figure 
the years of life you can expect from extra-tough, triple- 
finished Feraloy*. Figure the range of sizes . . . from 


*Registered Trade Names 


%” to 4” .. . or the wide choice of interchangeable covers 


and wiring devices. 


Then you'll see that cost is a relative thing. That it’s the 
savings in total job costs, not the component costs, that 
make Obround* Condulets the most economical fittings on 


the market. 


Ask your Crouse-Hinds Distributor about Obrounds and 
other Condulets of various types. All of them designed to 
make your finished jobs cost less. 


OFFICES: Atlanta Baton Rovge Birminghom Boston Buffalo Charlotte Chicago Cincnnati Cleveland Corpus Christi Dallas Denver Detroit Houston indienopolis Kensos City 
los Angeles Milwovkee New Orleans New York Omohe Philodelphio Pittsburgh Portlond, Ore. St. lovis St. Powl Solr loke City Son Froncisco Seottie Tulsa Weoshington 


RESIDENT REPRESENTATIVES: Albony Boltimore Reoding, Po. Richmond, Vo. 


Crouse-Hinds of Cenedea, itd, Terente, Ont. 


Creovse-Hinds-Domex, $. A. de C. V. Mexice City, 0. F 


Peterce, See Pevie, Brexil 
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gpm in Plant 1. The deionized water 
contains as little as one to one-and- 
a-half parts per million of minerals. 
PVC piping is used between the fil- 
ters, demineralizers and neutralizing 
tanks. Copper tubing carries the sys- 
tem’s Géionized effluent to the washers. 
Should the demineralizer effluent ex- 
ceed the predetermined specifications, 
the system will cut out automatically 
and flash a warning signal to the 
operator. The unit can then be put 
through an automatic regeneration 
cycle. 

The system includes an_instru- 
mentation panel which gives a direct 
reading of purity of the effluent at all 
times. From qa release of * Penfield 
Mfg. Co., Meriden, Conn. 


Bimetallic Tubes Beat Corrosion 


A MAJOR CHEMICAL process plant is 
saving $12,800 to $19,000 every two 
years since it found a way to suc- 


Superheated Steam, Aided by Solvent, 


maintenance 
work on heavy machinery, Hahn & 


IN ITS CUSTOMER 


Clay of Houston, Texas, has cut 


cessfully handle two dissimilar cor- 
rodents simultaneously in one key 
heat exchanger. 

Union Carbide Chemicals Co., at 
Texas City, Tex., was having a seri- 
ous corrosion problem with one verti- 
cal condenser handling hot corrosive 
process gases on the tube side and 
treated brackish river water on the 
shell side. 

This condenser contains 475 tubes, 
34-in. O.D. by 12 ft long. The tubes 
have to be of austenitic stainless to 
prevent corrosion and contamination 
of the product. But with every stain- 
less grade put into service, stress cor- 
rosion cracking and pitting showed 
up sooner or later on the cooling 
water side. There was no attack on 
the inner wall. 

The high inlet temperature, in ex- 
cess of 150 C, raises the skin tem- 
perature of the tubes, causing a 
severe corrosion problem at the inlet 
end of the condenser. Cycle cooling 
water, which enters at 40 C, precipit- 
ates salt on the outer tube surface. 
This action causes pitting and stress 
corrosion cracking. Salt scale builds 
up and acts as insulation, thus making 
the surface still hotter and accelerat- 
ing corrosion. The cycle water runs 
200 to 500 parts per million chlorides. 


Tubes used in the original design 
failed from the corrosive attack of 
the chloride ions after about 1% 
years of service as did several other 
types of metal used. 

Next, a bundle of bimetallic tubes 
was put in the condenser. These 


Diagram shows details of bonded tube. 


were 18-gage, welded stainless tubes 
on the inside, mechanically bonded to 
0.035-in. deoxidized copper tubes on 
the outside. 

The bimetallic tubes have been in 
uninterrupted service for more than 
four years and have required no 
maintenance other than a periodic 
flushing of the shell side with clean- 
ing acid. Life expectancy for them is 
eight to 10 years. 

Now eliminated are all the costs 

(Continued on page 48) 


Does Fast Job of Cutting Grease, Dirt 


labor time and costs by 75 per cent 
through the use of a trailer-mounted 
hydraulic-pressure steam cleaner. 


Superheated steam, commercial solvent clean grease, dirt off gear track. 
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One 250-ton, bed section of a roll 
grinding machine, encrusted with 
grease, oil, metal chips, and sweeping 
compound, was cleaned in less than 
114 hr, by one man, using the steam 
cleaner. The bed section, which had 
many recesses and finely machined 
areas, including a lengthwise spiral 
gear, measured 4 ft by 2% ft by 32 ft. 
Dirt was removed by a blast of super- 
heated steam at 250 F, mixed with a 
commercial solvent, delivered at 400 
psig pressure. 

Mounted on a four-wheel trailer, 
the cleaner uses a pump powered by 
an air-cooled Wisconsin engine. The 
unit can be easily hitched to a jeep or 
pickup truck and towed to any loca- 
tion. 

A one-inch hose connection to the 
feedwater tank is the only require- 
ment. The cleaner has two steamline 
connections, permitting use of two 
steam nozzles simultaneously, with 
automatic thermostatic control of 
temperature and pressure. From a re- 
lease of Malsbary Manufacturing Co., 
Oakland, Calif. 
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Control VIBRATION with 


VIBRA-MOUNT 


«--New brochure shows how! V!BRA-MOUNT pads 
. . . your answer for greater efficiency and higher profits by isolating up to 
85% of transmitted mechanical vibration. VIBRA-MOUNT controls or elimi 
nates all these costly effects of vibration: excessive wear of equipment, 
inaccurate machine operation, damage to floors, down-time and high main 
tenance costs, inefficient operating speeds, excessive noise levels, and 
employee fatigue. 

Low-cost, easy-to-install VIBRA-MOUNT pads require no bolts or screws. 
last indefinitely and are re-usable. 

VIBRA-MOUNT is supplied in General Purpose and Heavy Duty grades, 
both of which are available in either standard or PERF-O-GRIP* design for 
maximum isolation and where “creep and crawl" are problems. 

Your VIBRA-MOUNT distributor will be glad to help you select the proper 
VIBRA-MOUNT for your purpose 
and supply experienced advite 
on installation methods. 


*T_M. AMERICAN FELT COMPANY 


SEND TODAY for your free copy of this 
VALUABLE NEW BROCHURE describing 
the economical VIBRA-MOUNT method 





VIBRA-MOUNT of vibration isolation—and cost reduction! 


~~ 


ee 
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Suggested Selection of a 
|| SPENCER 
_ VACUUM 





*Machining beryllium poses many serious problems—all related to 
the toxic nature of beryllium dust. 
Recognizing the dangers, Speedring Corp., manufacturers of high 
precision beryllium instrument parts, specified Spencer vacuum 
systems which provide: 
V Pressurized Pickup—High velocity hoods are tied into the 
vacuum system at all points where chips or dust are created. 
Complete Containment—Chips and dust are carried off 
through a “sealed” system . . . cannot escape back into 
the air. 
100% Separation—Spencer’s positive action centrifugal sep- 
arators—equipped with Cambridge Absolute® filters on the 
exhausts—assure complete removal of any toxic traces 
before air is exhausted. 


Request catalogs No. 155B “Spencer Vacuum” 
and No. 143B, “Pneumatic Conveying”’. 


a ie) od —1 , | Od 1 3 


a = -TURBINE COMPANY 


OF PORTABLE 
VACUUM 
CLEANERS 








HARTFORD 6 CONNECTICUT 
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formerly involved when the unit was 
down for repairs. Replacement of the 
tubes alone used to cost between $10,- 
000 and $15,000. Cost of rebuilding 
the bundle ran between $800 and 
$1000. The loss for the time it took 
to install a replacement bundle 
amounted to $2000 to $3000 on each 
occasion. Total savings prorated over 
the 10 year life of the tubes amounts 
to $95,000. From a release of The 
Carpenter Steel Co., Alloy Tube Div., 
Union, N.J. 


New Thermoelectric Cell 


= 
‘ 


Power from two flashlight batteries 
can freeze water with help of ther- 
moelectric device. When switch re- 
verses current flow, device becomes 
heater. New fabricating technique we 
developed makes it possible to oper- 
ate at one-tenth current formerly 
needed. (From a release of Hughes 
Aircraft Co., Culver City, California.) 


Faster Welding With This Process 


A SEMI-AUTOMATIC arc welding 
process in use at International Har- 
vester Company’s Tractor Works, 
Chicago, Ill., has substantially in- 
creased welding speed on a job previ- 
ously fabricated by conventional hand 
welding. Typical welding speeds with 
the new process for the 5/16th-in. 
fillet welds joining component parts 
are 18 in. per minute. 

The process employs a new type 
of electrode used with a new hand- 
held welding gun to which the weld- 
ing unit continuously feeds wire and 
welding current. The process has two 
important features: high welding 
speed and a complete absence of any 
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NEW WESTINGHOUSE HIGH-EFFICIENCY LAMPS 
GIVE YOU 3 MORE LIGHT AT NO EXTRA COST 
AND YOU DON'T HAVE TO CHANGE FIXTURES! 


Now you can increase lighting levels without changing a single 
fixture ... without increasing power costs . . . and without paying 
premium lamp prices. New Westinghouse “High Efficiency” 
fluorescent lamps give you a full third more light than daylight 
lamps ...and 15% more light than cool white lamps . . . without 
consuming an extra watt of power! 

“H.E."" lamps are so new even the color tint is different—and 
only Westinghouse has it! A special blend of phosphor particles 
coating the inside of each lamp provides the higher lumen out- 
put... with a pleasant and restful green tint. Users everywhere 
feel this new green-white light gives a softer, more comfortable 
light . . . the most efficient working light yet. Try “H.E.” lamps 
in an entire area. If you don't agree that they provide the most 
efficient light ever, we will gladly exchange them for any West- 
inghouse fluorescent, any color shade, of your choice! 


With “H.E." and other Westinghouse lamps, the Westinghouse 
Lighting Cost Reduction Plan gives you one or more of these 
benefits: 

1. Reduced cost of lamp purchases! 

2. Reduced lamp replacement labor costs! 

3. Increased lighting level for the same or lower costs! 

4. More efficient use of power! 

Order new Westinghouse ‘‘H.E." lamps today and get more 
information on the Lighting Cost Reduction Plan from your 
authorized Westinghouse Lamp Agent or your nearest West 
inghouse Lamp Sales Office! You can be sure.../f it's Westinghouse 


Westinghouse 


Westinghouse Lamp Division, westingnouse Electric Corporation. Bloomfield 2. ¥.! 
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SOLD THROUGH 
INDUSTRIAL 
DISTRIBUTORS 


Find the Belmont Distributor nearest you in Conover-Mast Purchasing 
Directory or Thomas’ Register Packing Sections 





THE MOST COMPLETE 
LINE OF MECHANICAL | 
PACKINGS’ 


Dependable Local Service * Always Available * Prompt Delivery 


HIGH PRESSURE ASBESTOS ROTARY PUMP PACKINGS 
VALVE PACKINGS + V-RINGS « LEATHER PACKINGS « SHEET 
PACKINGS AND GASKETS « HYDRAULIC & PNEUMATIC 
PACKINGS METALLIC PACKINGS PLASTIC PACKINGS 
TEFLON PACKINGS & GASKETS « SPIRAL WOUND GASKETS 
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— VAPOR SHIELD 





BASE METAL 











L. 





Diagram of welding equipment using 
hand-held gun but no external flux. 


type of externally introduced shield- 
ing or fluxing material such as gas, 
granular inorganics or wire coatings. 

Production sequence at Interna- 
tional Harvester has the component 


‘parts of a structural assembly placed 


in a universal type welding positioner 
prior to welding. The process is used 
at 450 amps at 30 v, d.c. positive to 
deposit the fillets joining the parts. 
From a release of The Lincoln Elec- 
tric Co., Cleveland, Ohio. 


Tips for Plant Guards 


WHEN MAKING his rounds of duty, 
the plant security guard should watch 
out for and if possible, correct, or re- 
port, these common hazards to safety: 

Slippery floors 

Tripping hazards such as hose lines, 
piping 

Inadequate warning signs at ex- 
cavations, manholes 

Missing or inoperative entrance, 
exit lights 

Poorly lighted stairs 

Loose handrails or guard rails 

Aisle or street obstructions block- 
ing access of fire equipment 

Overheated motors 

Loose or broken wiring 

Open fire doors 

Motors running when not in use 

Defective ladders or scaffolding 

Leaks or unusual fumes 

Broken windows or doors 

Dangerously piled supplies or 
equipment 

Guards should observe the follow- 
ing precautions: 

Don’t attempt to make rounds after 
dark without a good flashlight 

Look for obstructions and low-lying 
ground hazards, such as wires, pip- 
ing and supports 

Take your time; don’t take short 
cuts. . . . you are more effective as a 
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This New TYE), LIMIT SWITCH 


fel OW Dated Maren Olio) 


TYPE AW : Oil-tight construction 

PLUG-IN , Switch plugs in—in seconds 
Mounts without disassembly 
Wired without removing from box 


Reversible plug-in unit—can be 
plugged-in with roller arm at either end 


Switch action can be reversed by 
simple screwdriver adjustment 


Present installations easily 
converted to plug-in 


Precision switch mechanism 
—only 5° to operate— 
25° overtravel in either direction 





Graduated markings around hub 
of roller arm simplify accurate settings 


Same price as standard 
Square D oil-tight limit switch 


Switch 
Pa Mounted 
on tte on its Base 
with Conduit 

Left Side at Bottom 











HEAVY-DUTY TYPET 
OIL-TIGHT LIMIT SWITCH 


has eleven contact arrangements in 


a] 
| ot 
~~ 2 one switch. Arms continuously ad- 
Switch -o justable. Up to 80° overtravel. All 
Switch switches are interchangeable, easy 


Mounted [ass 
on its Base os Mounted to mount. Separate packaging of 
on its lever arms and switches for simpli- 


with Conduit 
at Top Right Side fied stocking. 





TTT 
Weile for BULLETIN 9007 AW to Squore D Company, 


! of the abo ts, conduit nter 
a eee 4041 North Richards Street, Milwaukee 12, Wisconsin 


at either top or bottom by reversing box position 


SQUARE J) COMPANY 


wherever electricity is distributed and controlled 
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Complete your shop 
with this modern 
metallizing installation 


POWDER GUN 
Sprays hard-facing 
alloys and ceramics 
in powder form. 


WIRE GUN 


Sprays any metal 
that can be drawn 
into wire form. 


Without metallizing no maintenance or “job” shop 
can offer the same complete service as the shop that 


uses industry’s 
With modern, 


low-cost “putting-on” tool. 


low-cost metallizing equipment you 


can spray carbon steels, stainless, babbitts, brass, 


bronze, nickel, 


aluminum, tin, zinc, special hard fac- 


ing alloys including tungsten carbide. 


s Save up to 90% of replacement costs on machine repair 


jobs 


# Do your own hard-facing at high speed, low cost 


= Apply long-we 


A real opport 


aring, corrosion-resistant coatings 


unity for the smaller shop 


Thousands of large, well-known companies and shops 
have been metallizing users for many years, not only 
in maintenance work but in production applications 
on original equipment. Now, with modern low-cost 
metallizing equipment this high-speed “putting-on” 
tool is within the reach of even the smallest shop. 





(mE TCO 





FREE 
BULLETIN 





Send off the coupon for detailed 
information — find out how a 
metallizing installation can pay 
for itself in a very short time. 
No obligation, of course. 





METCO ING. 


FORMERLY METALLIZING ENGINEERING CO 


pane Sony Crap ond Spin 


1195 Prospect Ave . Westbu ary Long island, N.Y 


in Great Britain: METCO., Ltd., Chobham-near Woring. E 


Metco Inc. 
1195 Prospect Ave., Westbury, L. |., New York 


Please send me free bulletin on metallizing 
Name 

Title 

Company 

Address __ 


Zone State 


ancnccensnenemmesenal | 
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(Digest begins on page 44) 


guard if you proceed slowly and look 
around 

Go around obstructions and not 
over them 

Be careful of loose boards and un- 
stable platforms 

Avoid slippery surfaces 

Look where you walk 

Don’t run downstairs, and always 
use the handrail 

Be careful climbing ladders; check 
ladders before using them. From a 
release of Pinkerton’s National De- 
tective Agency, Inc., New York, N.Y. 


Vacuum Cleaner Evaluation 


To assist in the selection of vac- 
uums for plant use, the following 
checklist highlights the main consid- 
erations: 

If the vacuum cleaner you select 
must perform a variety of jobs, make 
certain that the design provides for 
efficient operation within the entire 
range required. Lacking laboratory 
equipment to perform these tests, 
make certain that the equipment is 
demonstrated both for those condi- 
tions which require maximum air-flow 
and little suction, and those which 
require little air-flow but a powerful 
suction. 

Recently a standard vacuum flow 
rating system was approved by the 
Bureau of Standards, and reputable 
manufacturers now rate their vacuum 
cleaners according to this system. 
While these standardized ratings 
(which give the suction power of the 
vacuum in terms of inches of water), 
are helpful, it must be remembered 
that the actual test conditions must 
be stated before the rating becomes 
meaningful. 

The bypass motor and blower per- 
mit the motor to be cooled by air 
that is separate from the air being 
taken in by the vacuum. Normally 
four fans are provided for this pur- 
pose. One fan set supplies the air 
for motor cooling while the other 
three create the vacuum air stream. 
This prevents dirty air that is being 
taken in from touching the motor, 
and may also prevent accidents in 
the event the operator forgets _ to 
change the inside attachments from 
dry to wet. 

Most industrial vacuum cleaners 
feature a full time blower in contrast 
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Glidden Company's Adrian Joyce Works at 
Baltimore, Md., uses 7 Joy WG-9 Vacuum 
Pumps, 3 WN-114’s and 4 WN-112’s for all 
plant requirements. 





FOURTEEN JOY COMPRESSORS SUPPLY VACUUM, PLANT 
AND PROCESS AIR AT GLIDDEN’S ADRIAN JOYCE WORKS 


The Glidden Company’s modern Adrian Joyce Works 
relies on fourteen Joy compressors to provide all of 
the air requirements, ranging from 25’ vacuum serv- 
ice to 30 pound process air and 100 pound plant air. 
The plant converts ilmenite to titanium dioxide by 
the sulfate process, which involves the use of sul- 
phuric acid as a reducing agent. During the three 
years the plant has been operating, all fourteen Joy 
machines have stayed on the line with a minimum of 
downtime for maintenance. 


Joy compressors are built for the rugged duty 
typical of chemical plants. Heavy casings and con- 
servative rod loadings enable them to easily handle 
air and gases for extended periods of continuous 
service. Joy can provide reciprocating machines in 
standard or oil-free constructions, axial and centrifugal 
compressors in sizes from 15 to 15,000 hp. Consult 
your Joy representative whenever you need a com- 
pressor. For complete information on the Joy line, 
write for Bulletin 2561-15. 


AIR MOVING EQUIPMENT FOR ALL INDUSTRY “a LI 


-> 


BAT! 

Gap | af 
Reciprocating Single Stage 
Compressors Centrituga! 


Fes 
es — 
Multi-Stage Axial © Fans and 
Centrifugal Compressors Bir wers 


~ mn Joy Manufacturing Company 
LD §.)) | Oliver Building, Pittsburgh 22, Pa. 
S~ 4 Nap 
‘ In Canada: Joy Manufacturing Company 
(Canedo) Limited, Galt, Ontario 
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Something New In Cranes 


New standards of quality and modern 
low headroom design are established 
in these Series “D” Cranes. They are 
built for regular industrial service — 
yet have many of the advantages 
priced into the most expensive cranes. 














There's still more These Shaw-Box Series 
Models for floor and/or cab control. 


capacities from 3 to 25 tons. 


TROLLEY FRAME 


All steel, welded into a single unit and in- 
tegrated with the hoisting machinery. Far 
stronger than the mounted monorail type 
of unit. Compact design provides high 
hook lift and close end approaches. Load 
and motor brakes positive acting; no back 
drift of hook. Trolleys available for a 
variety of speeds, lifts, and all standard 
currents. 


ROLLED STEEL DRUM 


A strong weldment — not a casting. Right 
and left hand deep-machined cable grooves 
provide true vertical lift at all times. No 
overlapping of cable on the winding drum. 
The drum and load sheaves have diam- 
eters at least 24 times the hoist rope 
diameter. Long cable life assured. 


FLAME HARDENED WHEELS 


. on trolley and bridge are made of 
forged steel. All wheels are double flanged, 
with treads and flanges flame hardened to 
550-600 Brinnel — nearly as hard as tool 
steel. Accurately machined to close toler- 
ances, tapered bridge wheel treads assure 
easiest bridge movement. You can count 
on iong wheel life. 


RUBBER BUMPERS 


. tough, resilient. Take jolting impacts 
far better than wood — absorb shocks and 
take the strain off end trucks and bridge 
members. Other standard bridge features 
include rigid box section construction, 
heavy duty brake, motor and drive unit, 
and a checkered steel non-skid platform. 


“D” Cranes are built in 


Spans to 80 feet. Pre-engineered components save you money and speed 


delivery. Write for catalog. 
A 
MAXWELL 


A product of 
MANNING, 


Ni JYOOW 9 


MAXWELL & MOORE, 


Shaw-Box Crane & Hoist Division ¢ Muskegon, Michigan 
In Canada: Manning, Maxwell & Moore of Canada, Ltd., Galt, Ontario | 


SHAW-BOX CRANES 
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to commercial units where the air is 
exhausted normally around the head 
of the machine. While these design 
features add slightly to the cost of 
the vacuum, in many applications 


| they should prove a worthwhile in- 


vestment. 
For durability, the tank should be 
constructed of material strong enough 


| to meet the most demanding operat- 


ing conditions; 18-gage steel is rec- 
ommended. Since dirt, debris, and 
chemicals are sometimes taken into 
the vacuum, it is essential to have a 
Plastisols 
have proved successful in this applica- 


| tion. 


If the floors on which the vacuum 
is to be used are rough or if the unit is 
to be moved up and downstairs, it is 
best to have a tricycle wheel base 
with two large industrial wheels and 
a caster. 

All air passing through the vacuum 
must pass through a filter. It is im- 
portant that filters be made of good 
materials that are easy to clean. Some 
special filters retain dust particles as 
small as 0.3 microns and yet permit 
the vacuum to operate at 100 per cent 
efficiency. From a release of The Kent 
Co., Inc., Rome, N.Y. 


Gun Used as Pressure Chamber 


s\uuuahanaunaial 


r 


' 


A 16-in. naval gun is now used as a 


pressure chamber for making tung- 
sten and molybdenum parts for bal- 
listic missiles. Pure metal powder in 


| watertight molds is subjected to hy- 
| drostatic pressure of more than 25,- 
000 psi. 


Molded units are sintered. 
(From a release of General Electric 
Co., Nela Park, Cleveland, Ohio.) 
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SILICONE NEWS from Dow Corning 


Now...Time for 





Electrical Problems No Longer 
Short Circuit Our Family Fun 


Sure, a father should be a pal to his sons . . . and, mine are at the age 
when they need and appreciate my companionship most. But when you're 
lucky enough to be employed at an assembly plant that’s doubled capacity 
twice in the past eight years, you've got more than a full time job... 
and family activities frequently have to take a back seat. 


During these eight years I've come up through maintenance to Assistant 
Plant Manager. It started when I suggested we replace certain trouble- 
some motors with silicone insulated units. Then, when we doubled our 
plant the first time, I suggested we could double our electrical load 
capacity in the same floor space by using silicone insulated transformers. 
Just before our last expansion, my boss was made Plant Manager and | 
moved up to his assistant. He’s taught me a lot . . . and I think I’ve helped 


For brochure, “Specify Silicone 
Insulation and Save”, 
Write Dept. 3216 


ATLANTA BOSTON CcHIcCaeo 


CLEVELAND 


the Boys 


for the first 
I'm finding 


him. We're a good team. And, 
time since | started working, 
time to really enjoy my boys. By the way, 
the car we're restoring is a Model A. No, 
not a Ford... a Dusenberg 

I think my progress is the result of plenty 
of hard 


and better ways of doing things 


work and a good eye for new 
One of 
read 
orning 


the most important things I've ever 
was an advertisement on Dow ( 


silicone insulation for electrical trans- 


formers and motors—just as you're doing 
now. | wrote for more information. Why 


don't you? 


Dow Corning CORPORATION 


MIDLAND. MICHIGAN 


DALLAS LOS ANGELES NEW YORK WASHINGTON, BD. c 
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3 reasons why 
General Electric 
Slimline is America’s 
most popular 
8-foot fluorescent 


Any time you see a long, unbroken line of fluorescent 
light, chances are good it’s a General Electric Slimline 
lamp. Over the years, the G-E Slimline has proved . . . 

1. You can cut parts maintenance almost in half. A 
G-E Slimline system has about half as many parts as 
a standard 40-watt system, yet it produces the same 
amount of light. 

2. You get 5% higher efficiency from General Elec- 
tric Slimline lamps than from standard 40-watt fluo- 
rescents. You get more light for every dollar of 
electricity. 

3. You can make your place look better. Slimlines start 
instantly, with no blinking. They have an excellent 
record of uniformity and long life because of General 
Electric’s outstanding quality controls and manufac- 
turing experience. Available in all popular colors. 

There are 14 combinations of tube length and diam- 
eter to fit your space requirements. Specify General 
Electric on your next order for slimline lamps. 
General Electric Co., Large Lamp Dept. C-13, Nela 
Park, Cleveland 12, Ohio. 


Progress /s Our Most Important Product 


GENERAL @@ ELECTRIC 


The nearsighted MISTER MAGOO says 
... "1945? Who could forget that year? 
Eagle-eye Magoo was mustered out of 
the Aircraft-Spotting Command, and 
General Electric invented the slimline 
lamp. Happy birthday, Slimline! Zounds 
—they don’t make these telescopes like 
they used to!”’ 


© uPA 
PICTURES, INC 
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a new line of 


Bulletin 7O9 motor starters by 


ALLEN -BRADLEY 


esmaller size AB 


e greater interrupting capacity Dy” 


eeven more millions of 
trouble free operations 


e more wiring room 
e clegant styling 
e A-B “quality” throughout 








size 5 


A “family” of 
7 starter sizes 
... each one 
entirely new 


size 00 Td a | 








oy 
. ath 


r led by Brooks Stever ’ ee. 
‘so modern, They are a @) ¢ 3 
BETTER WRITE FOR MORE INFORMATION ON THIS ye % New Bulletin 709 Solenoid Motor Starter 
REVOLUTIONARY NEW BULLETIN 709° pis 


OPEN TYPE STARTERS NEMA 1 ENCLOSURES _ 








“NEW 
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ALLE N -BRA DLE Y le 


Allen-Bradley Co., 1316 S. Second St., Milwaukee 4, Wisconsin 












































Why Tampa Electric uses... 
SUPERBRITE ALUMINUM PAINT 


| 
nm ed 


74) 
~ - 
~~ 
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a 


- ee. 


Exterior metal surfaces of Tampa Electric Company's Hookers Point Plant gleam with Superbrite Aluminum Paint, a product of Acorn Refining Co., Cleveland. 


this modern plant is protected with 
aluminum paint, made with pigments 


Tampa Electric Company lists protection, durability and 
uniform appearance as three good reasons for using 
Superbrite Aluminum Paint. In evidence, Tampa manage- 
ment points with pride to its big Hookers Point Power 
Station, shown here. Everywhere—on stacks, tanks, ex- 
terior ducts and siding—gleaming aluminum ensures 
weatherproof protection and lasting good appearance. 
Robert F. Conolly, purchasing agent, states that Super- 
brite Aluminum is an excellent paint that will dry satis- 
factorily in the humid Florida climate. Because aluminum 
paint resists corrosion with a moistureproof seal, it is ideal 
for Tampa Electric’s weather-exposed metal surfaces. 
This same protection is available for your plant and 
outdoor equipment. Simply specify a quality aluminum 
paint made with ALcoa® Pigments, and cover everything. 
ALCOA does not make paint, but ALcoa Pigments 
are used in more aluminum paints than any other brand. 
Special formulas have been developed by paint manufac- 
turers such as Acorn Refining Company to solve individual 
problems. Paints made to these formulas actually cost 


“ALA 


less, last longer, give utmost protection against heat, cold, 
sun, rain, smoke and fumes. 

For more information about aluminum paints and 
coatings, please send the coupon. 


ALCOA ALUMINUM 


PIGMENTS, PASTES & POWDERS 





Aluminum Company of America 
1751-D Alcoa Building, Pittsburgh 19, Pa. 


Please send your free booklets: 
Painting With Aluminum 
Aluminum Roof Coatings Make Time Stand Stil! 


Name 
Company 


Address 
Zone State 
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DESIGN 

SAFE, DURABLE 
FLEXIBILITY INTO 
YOUR LINES with 


LHINSAN 


SWI Well 
YOUN TS 


Whenever you apply Chiksan swivel joints, 








you get a line that lasts longer and reduces 
maintenance costs for years to come. 


Flexing in predetermined arcs, Chiksan 


joints eliminate common causes of line 


failure due to tight bends or torsional 


wide hose loops, Chiksan joints permit 
shorter, more compact lines. In fact, 
wherever fluid or air lines require flexibility, 
Chiksan swivel joints can provide a 
direct and lasting benefit. 

Chiksan joints are available from stock 


in a wide range of materials, temperatures 
Sh alia oer lites SHOCK, HIGH PRESSURE STEAM DOESN'T FAZE 
and pressures, to meet practically every THESE CHIKSAN JOINTS~—A 2000 pound dropforge with 
; ' _ . high pressure steam sets up a rough set of service conditions. 
design requirement. Write Chiksan These Chiksan swivel joints replaced flexible metal tubing which 
was going out in two and three weeks. Joints have been in service 


' ne _ — for over five months and customer reports good service to date, 
Company, Brea, California, today qubedes denis Gant 


for a catalog and the name of the 
SEND FOR YOUR COPY OF TH/S COMPREHENSIVE 


representative in your area. AND INFORMATIVE SWIVEL J OINT CATALOG. 
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FLEXIBLE CHEMICAL LINES? CHIKSAN HAS 
THE ANSWE R-—Providing needed safety for a loading 
arm to handle sulfuric acid (as this Chiksan joint is doing) 
or most any chemical is an everyday occurrence with Chik- 
san joints. Over 2000 different types, styles and sizes in a 
variety of temperature and pressure ratings are available 
for your design needs. 


—— eS 


SWIVEL JOINTED JUMPER SYSTEM SOLVES 
MANIFOLD PROBLEMS-— Moving large quantities of 
differing liquids from barge to storage tanks posed a prob- 
lem. A closed system wasn’t practical because of contami- 
nation due to leakage or accidental opening of a valve. 
Use of a Chiksan swivel jointed jumper system provided a 
solution that eliminated cross contamination. 





ARY OF FOOD MACHINERY AN 





RUPTURE PROOF LINES FOR HIGH PRESSURE 
HY DROT:.STING-—Critical lines take on a new measure 
of safety with these flexible steel swivel joints. In service 
on a pipe testing machine, these lines receive up to 1000 
pounds of pressure and more every five seconds as lengths 
of new pipe move through the testing machine. Only occa- 
sional service is required to keep these joints in top work- 
ing condition. 


iH) 


f ‘ " 
\ s 


CONSTANT FLOW CHARACTERISTICS ALLOW 
PRECISE CONTROL —Heat treating furnaces require 
exacting temperature control. Previous experience with 
flexible hose indicated too much variation in flow character- 
istics. By using swivel joints and metal piping, company 
engineers were able to design a supply line system that 
insured desired control. 


Wb EAMecses @ 330 NORTH BREA BLVD., BREA, CALIFORNIA 


MICAL CORPORATION 


Please send me a copy of your latest catalog. 


Company 
Address 


—_Zone- 
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OPERATION AND P RODUCTION — sic for the industrial plant engineer 





Edited by Vern Kempf 


Two Water Cooled Submersible Pumps Save Space—Provide Three Pumping Capacities 


SUBMERSIBLE booster pumps are 
now being used by the Jackson Coun- 
ty Water District to draw water from 
the Kansas City water system. In 
this installation, two pumps are used 
in parallel operation. 


Pumps are rated at 40 hp and 60 
hp or 100 hp in a combined opera- 
tion. Safety devices are used on the 
discharge side to prevent operation 
if the flow of water should stop. 

Installed in shallow vaults, these 





CENTRALIZERS 
LEAVES 


CASING 





‘i CENTRALIZERS 
OR LEAVES 


MOTOR AND PUMP 


MP 








Spring leaves center motor and pump in pump casing to 
insure accurate alignment and free circulation of water. 


Scrubbers Stop Dust 


Dry MIXING of over 60 powdered 
chemicals in more than 2000 com- 
binations created a dust problem at 
Betz Laboratories, Inc., industrial 
water consultants located in Phila- 
delphia. Betz engineers solved this 
problem by redesigning the entire 


Water spray in dust and fume scrub- 
bers effectively solves dust problem. 
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dust collecting system and installing 
two Schutte and Koerting fume 
scrubbers. 

Dust is collected at each of four 
powder blenders and is blown to one 
or the other of the two scrubbers, 
depending upon the formulation. 
Water under pressure enters the 
scrubber through a nozzle. This 
creates a draft that further entrains 
the dust into the suction chamber 
and brings it into intimate contact 
with the water spray. Dust and spray 
fall into the scrubber box while the 
air, completely free of dust, is dis- 
charged to the atmosphere. 


Hard Surfacing Ups Shaft Life 


HARD-SURFACED shafts in a truck 
brake cam mechanism are lasting 
four times as long as new parts of 
hardened SAE 1040 steel. The parts 
are used in logging trucks in northern 
California. 

Normal shaft life for new cam and 
shaft assemblies is anywhere from 
eight to 18 months. This depends 
upon the degree of exposure to abra- 
sive grit, sand and mud regularly 


submersible motors, furnished by 
U.S. Electrical Motors Inc., are tam- 
per-proof, are not vulnerable to ac- 
cidental damage and leave no above 
ground obstruction. A manhole is all 
that need be exposed. 


Compact, in-line installation requires minimum height 
in shallow vault. Submersible motors operate at 440 volts. 


encountered in the logging opera- 
tions. New shafts of hardened 1040 
steel generally begin to show some 
wear within a few weeks and none 
has ever lasted more than 18 months 
in service. 

Hard chrome plating has been 
tried in an effort to lengthen service 
life. This was only partially effec- 
tive, however, giving only a slight im- 
provement over the original parts. 
Hard chromed shafts generally began 
to show wear in about a month and 
lasted anywhere from 10 to 24 
months. 

Final solution to this problem, in 
terms of both wear resistance and 
economy, has proved to be a reclama- 
tion hard-surfacing with Colmonoy 
No. 4 Sprayweld powder. After 12 
months service, a hard-surfaced shaft 
using this material displayed no sign 
of wear. 

Based on this observation and past 
experience with both hardened SAE 
1040 steel and hard chrome plate, it 
is estimated that total service life 
should be anywhere from 30 to 50 
months. In addition, the hard-sur- 


(Continued on page 64) 
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Only C-L-x 


O08 Lig htweignt eX terior 


Sealed Cable Systems 
by Simplex 
Can do so Many Jobs 
so Well 


Simplex C-L-X is a packaged combination of cable and 
an extremely pliable, corrugated metal sheath. It 
requires no separate duct or conduit regardless of 
environment. It is available with steel sheath and 
plastic jacketing; and with copper or aluminum 
sheaths, with or without plastic jacketing. 


By using a single length of 3-conductor 15KV C-L-X 
for both underground and aerial use, a Southeastern 
utility company saved more than 20,000 dollars from 


what it would have cost for a complete underground 
duct system. 


Conduit life in this company’s calcium chloride rec- 
lamation building was only 6 to 9 months. The 
conduit was replaced with a C-L-X cable system which 
— after two years of operation, shows no signs of 
deterioration. 


An East Coast petroleum tank farm used a C-L-X 
8-conductor cable protected with PVC for direct burial 
in ground that was saturated with oil, gas and water. 
Result: Perfect performance at a sizeable savings 
over conduit systems. 


Only Simplex C-L-X offers you: Exceptional Strength 
. .- Unequalled Pliability . . . Protection from Liquids 
and Gases... Faster Installation and Lower Costs. 
Send for Illustrated Brochure containing Application 
and Engineering Data. 


SIMPLEX WIRE & CABLE © 


CAMBRIDGE, MASSACHUSETTS 
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facing method costs 30 per cent less 
than hard chroming. 

Worn shafts are first ground under- 
size to allow for deposit of the hard 
surface overlay. Next the surface 
is grit blasted to provide a proper 
surface for getting a good deposit. 
Using a Sprayweld pistol, the opera- 
tor then applies an even coating of 
alloy powder as the shaft rotates in 
a lathe. The powder is picked up 
from a hopper and is propelled by 
compressed air through the pistol. 
From the pistol nozzle, the powder 
is propelled through an oxyacetylene 
flame in a narrow cone pattern. The 
sprayed deposit is built up to a 0.030 
in. thickness. 

With the shaft still rotating in the 
lathe, the sprayed powder is then 
actually welded to the shaft by appli- 
cation of a conventional oxyacetylene 
torch. This fusing operation produces 
a molecular bond between the alloy 
and the shaft base metal. 


New Wireway Defies Corrosion 


LIGHTWEIGHT steél conduit, 
equipped with a plastic coating, is 


protecting miles of electrical wiring 


%, 


New installation of plastic coated 
steel conduit runs directly above five 
lines installed in 1949. The older 
lines, coated with sulfur, have not 
corroded whereas the steel girder 
below them exhibits severe corrosion. 


from sulfur dioxide fumes at the An- 
heuser-Busch, Inc., starch plant in 
St. Louis, Missouri. Plastic coated 
conduit installed more than 10 years 
ago is still in good condition. Previ- 
ously, fumes destroyed standard 
weight galvanized conduit in less 
than three months. 
Installed to cut 
replacement costs, the electrical me 
tallic tubing furnished by Republi 
Steel Corporation is protected by a 
Dekoron plastic coating. The plastic 
coating was developed by the Samuel 
Moore Company, Mantua, Ohio. 


maintenance and 


PVC Sheath on Steel Pipe Makes Improved Paper Machine Roll 


. 
- . & S 8 ees, 
Ae REO em 


Four inch, Type I, Schedule 40 PVC pipe is forced over steel tube by a ram 
at the Moore & White Company in the production of conveying rolls. PVC 
covering, furnished by A. M. Byers Co., improves paper making machines. 
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Throughout the building varying 
concentrations of fumes exist. These 
are sufficient to cause rapid corrosion 
of exposed metal of most types. The 
first lengths of plastic coated conduit 
were installed in 1949. Today, more 
than 20,000 ft of the special conduit 
has been installed. 

Installation procedures are fairly 
standard. The plastic coating is cut 
away from the metal tube ends and 
they are joined by means of simple 
compression couplings. Exposed met- 
al is protected by wrapping the as- 
sembly with a pressure-sensitive poly- 
ethylene tape. Use of this lightwall, 
threadless conduit eliminated thread- 
ing equipment on the job. 


Process Steam Evenly Controlled 


RAPID, WIDE fluctuations in 
mands for steam at constant pressure 
and temperature for use in processing 
foods at the H. J. Heinz Company 
plant in Pittsburgh, Pa., placed a pre- 
mium on the accuracy of control 
afforded by the pressure reducing and 
desuperheating station. 

For example, one such station is re- 
quired to take steam direct from the 
boiler at 600 psig and 750 F and de- 
liver it to process at 110 psig and 
360 F, despite flow rates that vary 
rapidly over a range of from zero to 
70,000 Ib per hour 

In a typical day’s operation, the 
load will increase in steps from zero 
to 47,000 lb per hour within 15 min- 
utes, then drop back in steps to 5000 
lb per hour in slightly less time. On 
the average, a complete load change 
occurs every 10 to 15 minutes 

* This station, furnished by Blaw- 
Knox Company, Copes-Vulcan Divi- 
sion, Erie, Pa., has a 600-lb pressure 
reducing valve with a 4-in. inlet and 
an 8-in. outlet which take care of 
steam expansion at the reduced pres- 


de- 


sure. 

An 8-in. 300-lb pressure desuper- 
heater, installed about 12 ft down- 
stream from the reducing 
valve, offers a relatively new approach 
to the problem of controlling reduced 
steam temperatures. A critical space 
situation was an important factor in 


pressure 


_ the selection of this unit. It is a verti- 


-al section 0. steel pipe enclosing a 
self-regulating orifice. The orifice is 
made up of a circular seat with a 
weighted ball held in concentric posi- 
tion by springs 
At maximum steam demand of 
(Continued on page 65) 
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Depth of line...depth of service! 


. centralizes your buy- 


You get the full benefit of the full line every time 
you choose Black & Decker . . . over 130 power 
tools, thousands of B&D Accessories for everything 
from drilling to grinding, cutting to cleaning. 
They’re all powered to make better time, cut costs 
quicker . . . built to stay on the job longer, handle 
the job easier. 

Your Black & Decker distributor has them all. 
And he offers you complete service, too. Dealing 
with your distributor cuts your costs by holding 
down paper work, saving transportation costs, 
keeping down inventories . . . gives you fast catalog 
and (price information, immediate service on ad- 


a Black se Decker- 


CUTS MAN-HOURS TO MINUTES 
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justments and complaints . . 
ing and gives you superior credit facilities. Black & 
Decker Tools are sold by leading distributors 
everywhere. For sales or service, look in| toms 

ELECTRIC 


the Yellow Pages of your telephone book under @ 


Tue Brack & Decker Mra. Co., Dept. 0804 
Towson 4, Md. (In Canada: Brockville, Ont 


O Please arrange for a demonstration of 
O Please send me more information on 


rith 


Zone State 


O Vecuum Cleaners O Belt Senders 











aan dm is 


181-piece 
nut-turning set /| 


Sn 


t ' 


SNAP-ON 5181-GS-B Set 
181 tools in metal box 


This SNAP-ON set is the timesaving answer for a maintenance man 
with a wide range of nut-turning jobs. The selection of 181 tools 
contains every standard wrench size from 3/16 to 1-7/8 in. In- 
cluded are open-end wrenches, box wrenches, combination 
wrenches, flexible head wrenches, ratcheting box wrenches and 
socket wrenches. 

Socket wrenches include handles and sockets in 1/4-in., 3/8- 
in., 1/2-in. and 3/4-in. square drive sizes. You get a full range of 
socket handles — ratchets, speeders, slide bars, spinners, ex- 
tension bars. 

Tool chest embodies all the best SNAP-ON construction features 
— full-length, piano-type hinges; reinforced channel top; easy- 
sliding, no-sag drawers; close spot welding for added strength; 
double-rolled edges for rigidity; and strong trunk handles for 
lifting the chest. 


Got a tool problem — ask your SNAP-ON sales engineer | 


The SNAP-ON sales engineer is a specialist who devotes all of his 
time to the industrial application of wrenches and mechanics’ 
hand tools. He welcomes the opportunity to help you solve your 
assembly and maintenance tool problems. Write us for his name 
or call your nearest branch. Free catalog of industrial wrenches 


is yours for the asking. 


8068-D 28th AVENUE * KENOSHA, WISCONSIN 
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FOR ALL INDUSTRY 


New all-wrench tool set. 
cuts maintenance time 
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70,000 Ib per hour, 58,520 Ib per hour 





| are taken directly from the boiler and 


the balance is taken from the cooling 


| water supply at 275 psig. 


Cooling water enters the orifice 


| chamber at 210 F and is uniformly 
| distributed around the periphery. Its 


flow is controlled by a 1-in., 300-lb 
pressure valve actuated by a tempera- 
ture controller, and operating on a 
pressure differential of 165 psi. 

In this installation, pressure of 
steam delivered to process is held 


| within plus-or-minus 4 psig, and steam 


temperature is held well within plus- 


| or-minus 5 F. Momentary surges of 


| perhaps 15 to 20 F as measured 15 to 


20 ft beyond the desuperheater outlet, 


| may occur when steam flow drops to 


zero, but automatic correction is so 
instantaneous that process is not af- 
fected. 


| Drills Center Holes Fast 


| 


ACCURATE CENTER HOLES placed 
in billets by a new hydraulic billet 
centering machine at the Ohio Seam- 


Hydraulic cylinder closes jaws, moves 
center tool into billet automatically. 


less Tube Division of Copperweld 
Steel Company, Shelby, Ohio, are re- 
ported to have greatly improved ro- 
tary piercing and subsequent mill 
operations. The unit was designed and 
built by the Lombard Corporation, 
Youngstown, Ohio. 

Amount of shell crop loss has been 
appreciably decreased due to the ex- 
cellent concentricity of the starting 
end of the shell now produced on 
the piercing mill. Increased depth of 
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from DeVilbiss apply almost anything that pours—far faster than 
any contact-application methods. They’re part of DeVilbiss’ complete line of matched equipment for 
coating and finishing, that includes: dip and flow coaters, air compressors, air and fluid hose, spray booths, 


industrial ovens, spray washers, air-replacement units, dust collectors, “turn-key” finishing systems. 


FOR TOTAL SERVICE, CALL 


DeViLBISS 


RY 


Talk to DeVilbiss about all your 
spray-coating requirements 


THE DeVILBISS COMPANY, Toledo 1, Ohio. Also Barrie, Ontario; London, England; So Paulo, Brazil. Branch offices in principal cities 
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A TRULY 
PORTABLE 
= BREAKER! 


Type H 


KANGO 


No air generating equipment 


needed ... no extra personnel! 


* CUTTING 
*« CHIPPING 
* SPADING 


* DEMOLISHING 
* TAMPING 


Type H KANGO is truly portable . . . operates on normal house 
current or a 1500-watt generator. It is remarkably quiet and 
smooth. A revolutionary air-cushioning system makes it very easy 
to use; in fact, the operator can control it with one hand. It's ideal 
for use in confined spaces because it won't throw up dust clouds 
to cause a health or clean-up problem. Type H is safe to use— 
even out in the rain! But best of all, KANGO has typical Porter- 
Cable built-in trouble-free quality and durability. 


See the Type H KANGO at your 


Accessories include bullpoint, chisels, as- 
distributor or write for folder. 


phalt cutters, spade, and backfill rammer. 
Every Type H KANGO breaker is furnished 
in a carrying case with 15” bullpoint, 15” 
chisel, Allen key, KANGO oil, and complete 
instructions. 


PORTER-CABLE 
MACHINE COMPANY 


1444 Marcellus Street, Syracuse, N-Y. 
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the center hole also facilitates the 
ease of entering the billet into the 
rotary piercing rolls. 

Only the work end of the billet is 
gripped while the hole is being 
formed. Slenderness or length of the 
billet has no bearing on this opera- 
tion. After the billet has been pushed 
between the gripping jaws, a dual- 
purpose hydraulic cylinder automatic- 
ally closes the jaws and moves the 
centering tool into the billet. The 
billet is ejected as the tool and grip- 
ping jaws are retracted. 


Blast Barrel Cuts Labor Cost 


IN THE PAST, two small blast bar- 
rels were operated three shifts a day, 
seven days a week at Rockwell- 


When cleaned work has been dis- 
charged, operator pushes button to 
automatically load batch of forgings. 


Standard Corporation’s Universal 
Joint Division, Allegan, Michigan, 
and had difficulty keeping up with 
production requirements. Now, one 
15-cu ft barrel, manufactured by the 
Pangborn Corporation, handles the 
whole job in two shifts per day elim- 
inating all Saturday and Sunday 
work. 

In switching to this latest model 
blast cleaning equipment the com- 
pany has saved the cost of 100 man- 
hours during the regular week plus 
one full time and one halftime worker 
on the six week-end shifts at over- 
time pay. Only one operator per 
shift is required. Besides handling 
the blast cleaning machine, this man 


PLANT ENGINEERING 





QUISTABYTROR LG, the B&F bearing man, says 
“TO SHRINK A BEARING ONTO A SHAFT 


GIVE IT A BATH IN HOT OIL” 








WHY HEAT IT, ANYWAY? If you need an interference fit, it's. 


often convenient to shrink the inner race onto the shaft. To 
do this, you need to establish a difference in temperature. 
And it’s usually easier to heat and expand the bearing than 
to cool the shaft. 


SOME DO'S AND DON'TS. To heat the bearing, immerse it in 
hot oil. Den’t heat the bearing over a flame. And don't heat it 
above 225°F. Plan to use enough oil—either quenching oil that 
has a minimum flash point of 300°F. or transformer oil. 








CLEAN THE CONTAINER FIRST. If you reuse oil, make sure it's 
absolutely clean by filtering it carefully. Again, use plenty of 
oil—because too little may heat and cool too rapidly, causing 
the bearing to heat unevenly. 


ANOTHER “HOT” TIP. Place a rack at the bottom of the con- 
tainer and set the bearing on it. This will prevent the bearing 
from touching the hot bottom. It will also separate the bearing 
from any contamination that may have settled on the bottom. 











TO HEAT BEARING UNIFORMLY, place it in the bath as soon as 
heating starts. Or else allow sufficient time for entire bearing 
to reach temperature. Stir oi! and heat at 200°F. for 15 minutes. 
Check temperature by immersing a thermometer near bearing. 


eee ee 


PLAY SAFE—BUY ONLY FROM AUTHORIZED 
SOS DISTRIBUTORS. 

















USE 


AUTHORIZED DISTRIBUTOR 
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Advanced ball and roller bearing technology 
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Clarke 


Walking Type power 
sweepers in 27” and 
36” swath sizes. Rid- 
ing sulky available 


for 36” size. 


Riding Type sweeps 
36” swath, is easily 
maneuvered, even in 
congested areas. 


Heavy Duty Riding 
Type sweeps 36” 
swath, is built like a 
tank for ‘round the 
clock use. 


CUT SWEEPING COSTS UP TO 80% 


These rugged workhorses will outstrip twenty men with pushbrooms 
in sweeping large floor areas! They cover from 35,000 to 100,000 sq. ft. 
per hour, sweeping right up to the walls, picking up all debris and dust. 
Available in walking, sulky and riding types to reduce your sweeping 
costs as much as 80% . . . give you labor costs as low as 15c per hour! 

For a demonstration on your floors, write for full details and name 
of your nearest Clarke Power Sweeper distributor. 


824 Clay Avenue, Muskegon, Michigan 
Authorized Sales Representatives and Service 
Branches in Principal Cities 
In Canada: Clarke Floor Machine Co., (Canada) 
Ltd., 21 Advance Rd., Toronto 18, Ont. 

FLOOR MACHINE COMPANY Distributed by: Rudel Machinery Company Limited, 


, : Montreal 3, Quebec 
DIVISION OF STUDEBAKER-PACKARD 
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also operates a fork truck used to 
move work to the loader. 

Blast cleaning power is now sup- 
plied by a 30-hp abrasive-throwing 
vaned centrifugal wheel. Capable of 
hurling 25 tons of metallic shot or 
grit per hour, the new machine hits 
harder with more abrasive to clean 
faster. Most loads are cleaned in a 
six-minute cycle. 


Tape Control Cuts Missile Cost 


TAPE-CONTROLLED skin mills have 
been adapted for cutting small, intri- 
cate patterns in sheet magnesium at 
the Boeing Airplane Company, Seat- 
tle, Washington. This is a process 
usually performed by chemical mill- 
ing. 

In this application, the underside 


Waffie pattern is cut into magnesium 
sheet on skin mill controlled by tape. 


of engine struts are carved in a waffle 
pattern to decrease weight without 
loss of structural strength. Used on 
the IM-99B, an advanced model of 
surface-to-air Bomarc anti-aircraft 
missile, these engine struts were pro- 
duced on test models by chemical 
milling. In the production program, 
however, Boeing is milling the engine 
struts on a dual cutter skin mill at a 
savings of $283 a missile. 
Production of the engine struts is 
accomplished on a Kearney and 
Trecker numerically-controlled skin 
mill. Dual cutters, in which a second 
cutter describes a mirror image of 
the controlled cutter is used to fur- 
ther reduce costs. A vacuum chuck 
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Problem: Cold drafts and hot spots 


This plant needs make-up air! If 
some workers in your plant shiver 
while others sweat, don't blame 
your heating system. Your exhaust 
system may be removing air faster 
than you replace it. This sets up 
a vacuum that can knock your entire 
heating system out of balance. Your 
plant needs make-up air...a supply 
of new air to replace exhausted air. 

Without make-up air, the vacuum 
pulls in cold drafts along outside 
walls. Your heating system is over- 
worked trying to offset the cold 
drafts. Hot spots build up at in- 


You can be sure...if it's 


side areas. Workers catch cold, or 
wilt fromheat. Absenteeism rises. 

Solution: install a make-up air 
system -- fans to bring in outside 
air, and heaters to temper it. The 
heaters in this make-up air system 
reduce the load on your regular 
heating plant, so there's no extra 
operating expense. 

For technical help on make-up air, 
see your Consulting Engineer. Or 
call in Sturtevant application en- 
gineers. They're experts in han- 
dling air...whether you want to 
move it, heat, cool or clean it. 


Westinghouse 
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WESTINGHOUSE ELECTRIC CORPORATION 
Sturtevant Division, Dept 
Hyde Park 36, Mass 


Send me your make-up air 


EXHAUSTING’ 
NAME 
TITLE 
COMPANY 


ADDRESS 





booklet: ARE rou 


YOUR PLANT PROFITS? 





fast, low 


self-supporting 
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Four of 19 conveyors for ore, coke, and 
other sintering materials installed for the 
new sintering plant at the Aliquippa 
Works of Jones & Laughlin Steel Corpora- 
tion. All of the 3032 linear feet comprised 
are protected with EGSCO conveyor hoods 
of galvanized steel. 


cost erection 


long life: 


EGSCO, CONVEYOR HOODS 
of curved, corrugated sheet metal 


TYPICAL 
EGSCO 
SHEET 
TURVES 


— 
S 

ae 

as 
& 


Complete weather-protective covering for outdoor conveyor belts, 
their load and their supporting idlers and drive mechanisms is 
économically provided by the EGSCO hood of curved, corrugated 
metal. The arch eliminates center supporting structural steel, as 
well as flashing at ridge and eave. Its simplicity results in substan- 
tial savings in materials and erection manhours. 

In addition to the fixed hood, EGSCO hoods are also designed 
with three types of hinged arrangements for inspection and con- 
veyor maintenance access. These include individually hinged 
curved sections or hinged access doors 

EGSCO factory-curved sheets are obtained in any of the com- 
binations of arcs and tangents, illustrated at the left, for conveyor 
hoods or other structural or architectural use. 

Conveyor hoods or curved sheets are formed of galvanized or alu- 
minized steel, or of aluminum, and obtainable in standard or V-beam 
corrugations. Architectural, baked-on colors are available if desired. 
For complete description, details and specifications see Sweet's 
Industrial Construction File 8b/Smt, or write for Bulletin 61 W. 


ELWIN G. SMITH & CO., INC. 
PITTSBURGH 2, PA. 


BOSTON @® CHICAGO ¢ CINCINNATI ¢ 
DETROIT © NEW YORK @¢ PHILADELPHIA 


For more facts circle 553 on Reply Card 


CLEVELAND 
® TOLEDO 


OPERATION— 
PRODUCTION 


(0 and P begins on page 62) 





machine bed allows 16 parts to be 
placed in position at one time, cut- 
ting setup time in half. The two 
cutter heads are cooled during milling 
by a spray mist emulsion of oil and 
water. 


Gas Improves Precision Drying 


PRECISION DRYING is a key to qual- 
ity in the manufacture of gypsum 
products at United States Gypsum 
Company’s New Brighton plant on 
Staten Island, New York. Removal 
of free moisture from gypsum must 
be done within a narrow 
range to assure high quality. 

As part of its program to improve 
precision drying, the company is con- 
verting to natural gas and installing 
equipment that permits a high degree 
of instrumentation. This switch to 
natural gas requires the use of com- 
bination burners designed to work 
equally well with either oil or gas. 
This is because the gas supply is in- 
terruptible during peak demands. 

To solve this problem, combination 
burners designed for automatic oper- 
ation on either gas or oil are being 
installed. These burners, products of 
Hauck Manufacturing Company, can 
shifted from one fuel to 


specific, 


be instantly 
the other. 

At present 19 burner locations have 
been converted to natural gas opera- 
tion. Eventually 27 stations through- 
out the will be converted to 
dual fuel burner equipment. 


plant 


Combination burner can be instantly 
shifted to burn either gas or fuel oil. 
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This condenser couldn't be cleaned me- 
chanically, squeezed in as it is among other 
equipment. Fumes of strong liquid acids 
would have been a danget to nearby equip- 
ment and personnel. A dry-acid cleaner 
based on sulfamic acid descaled it easily. 


Descale equipment in place safely, easily with 
Dry-Acid Cleaners based on DuPont Sulfamic Acid 


operation is so safe the only protective clothing needed 


Routine descaling of even the most hard-to-get-at equip- 
ment is now possible with dry-acid cleaners based on 
Du Pont Sulfamic Acid. You cut downtime drastically, 
because there’s no need to dismantle or protect sur- 
rounding equipment from corrosive fumes. 

Just dissolve these dry-acid cleaners in water and 
they're ready to remove even the most stubborn scale 
and deposits—often the solid granules can be added 
directly to the equipment. Yet dry-acid cleaners are far 
less corrosive to metal than hydrochloric acid. And the 


BETTER THIN ¢ LETTE LIVING THROUGH CHEMISTRY 
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is goggles; elaborate apparatus and specially trained per- 
sonnel are unnecessary. 

Dry-acid cleaners based on Du Pont Sulfamic Acid 
are available everywhere. If you'll mail the coupon, we'll 
send a list of suppliers and more information. 


E. I. du Pont de Nemours & Co. (Inc.), Industrial and 
Biochemicals Dept., N-2545PE, Wilmington 98, Del 
Please send your “Quick Facts on Dry Cleaners’ booklet and names of 


forrnulators offering cleaners based on sulfamic acid 


Name 





Company 
Address 
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Delivered to the installation site by rail, truck or boat, shop-assembled 
Vogt Package Water Tube Boilers can be quickly placed in operation. After 
being placed from the carrier onto a simple low-cost concrete slab, a Vogt 
unit requires only piping, electrical and stack connections to go to work. 


Little space is required because of their compact design and integrated 
firing equipment and controls. 


A pressure type steel casing permits outdoor operation, if 
desired, eliminating the need for an expensive building. 


Write for literature. Address Dept. 24A-BPLE 


PACKAGED BOILERS 
Shop Assembled for 


POWER * PROCESSING 
AND HEATING 


HENRY VOGT MACHINE Co. 
P.O. BOX 1918, LOUISVILLE 1, KENTUCKY 
SALES OFFICES: Camden, N. J., Charleston, W. Va., Chicago, 


Cleveland, Dallas, Los Angeles, New York, St. Louis. 
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resists corrosion attack 


Aluminum paint protects metals 
from corrosive fumes, smoke and gases 


The thin, solid coat of aluminum that forms on 
surfaces painted with aluminum provides a lasting 
The Finest Paints protective shield against rust and corrosion. 

Made with Aluminum Weathering exceptionally well, paint made with 
Reynolds Aluminum Pigment offers the major 
benefits of solid aluminum in liquid form. It’s easy 
to apply, economical to use—and adds years of 
service life to the structures it covers. Reynolds 
Metals Company, P.O. Box 2346-PL, Richmond 18, Va. 


REYNOLDS ALUMINUM 


Watch Reynolds TV show “Harrigan & Son’’, Fridays; also “‘All Star Golf’’, Saturdays—ABC-TV 
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‘How efficiently § 
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will it” function?’ 


2K KILLARK XMCS MOTOR STARTER 


... With important features found in 
every Killark enclosure of this type. 
Copper-free aluminum casting, ribbed 
for added strength and faster heat 
dissipation. Split box design 
provides easy accessibility, simple 
wire pulling. Surfaces precisely 
ground for tight fit. Guarded 
start-stop and reset buttons; 

front operated. Ideal for 

compact switch rack mounting. 

U.L. and C.S.A. approved. 


Killark motor starters are 

available in manual or magnetic 
styles, single or two speed; reversing, 
special and combination. Sizes 0 
through 5. Models for explosion-proof, 
dust-tight, weather-proof installations. 
Superior performance is also provided 
by Killark disconnect switches, circuit 
breakers, panel boards and other large 
enclosures. Write for the Killark 
catalogs. 6029 
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Each new Killark design takes final shape on the draw- 
ing board only after extensive field tests, on-the-job 
surveys, and consultations with electricians and con- 
tractors. By combining actual user experience with 
their own engineering skill, Killark is able to produce 
electrical fittings and fixtures that consistently give 
better performance. 


All-aluminum construction is another reason why 
Killark enclosures operate with greater efficiency. Fit- 
tings and fixtures made from this lightweight metal 
dissipate heat much more effectively, allowing thermal 
devices to function accurately. They’re non-magnetic 
and non-sparking. They resist attack by rust and cor- 
rosion that causes malfunction and breakdowns. 


ae 


A Killark enclosure 


provides unmatched performance, 
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because you helped design itl j 
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ELECTRIC MANUFACTURING COMPANY 


Vandeventer and Easton Aves. St. Louis 13, Mo. 
In Canada: Killark Electric of Canada, Lid, 421 Islington Ave. South, Toronto 18, Ont. 
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Gulf Harmony” oil has the extra stability 
press operation at Chance Vought... 


Chance Vought Corporation, Dallas, Texas, de- 
veloped a unique production technique to speed pro- 
duction of jet fighters. It’s a 1000-ton press with elec- 
trically heated dies that permits the forming and 
stress-relieving of a titanium part in one operation. 
However, this advanced technique created several 
problems. One, according to Doy Stanley, General 
Foreman, Facilities, was the heavier burden placed 
on operating parts of the press. When forming and 
stress-relieving were combined in one operation, high 


temperatures and pressures had to be applied for long 
periods of time. Under these conditions, maintenance 
of the press is very important. According to Mr. Stan- 
ley, “We've always stressed efficiency in our oper- 
ation. And downtime is, as you might say, doubly 
inefficient.” 

Proper lubrication of hydraulic mechanisms and 
other press parts subjected to elevated temperatures 
and pressures is a must to keep production right on 
schedule. Says Mr. Stanley: “We have never had any 








F8U Navy fighters near the end of the assembly line. Aircraft's 
leading edges use titanium part that has been formed and 
stress-relieved in one operation. 


| | 
_ li ° 
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Doy Stanley, left, discusses hydraulic oi! applications with 
Grover Garrison, Gulf Sales Engineer. Hamilton Press shown 
in background is one of various presses at Chance Vought 
that use Gulf Harmony oil 


On this 1000-ton press, simultaneous forming and stress 


S| relieving of titanium takes place at 1000 deg. F. Quality Gulf 


Hartnony oil protects the vital hydraulic system. 


needed for high temperature 
GULF MAKES THINGS RUN BETTER! 


downtime, or any trouble at all that can be attributed 
to lubrication. This excellent record is due mainly 
to the fact we use a high quality hydraulic oil that 
won't break down under heat.” 

That “high quality hydraulic oil” Mr. Stanley re- 
fers to is Gulf Harmony. It not only withstands heat, 
but resists oxidation, which improves service life and 
prevents sludge formation. Also, a corrosion inhibi- 
tor guards against rust, and an anti-foaming additive 
assures a smooth transfer of power. 


If you have problems involving hydraulic fluids, 
or any petroleum product application, may we have 
the opportunity to prove to 
you that Gulf makes things 
run better! Call your nearest 
Gulf office, or write us for 
additional information. 


GULF OIL CORPORATION 
Dept. DM, Guif Building 
Houston 2, Texas 
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Exide Industrial Marketing Division, The Electric Storage Battery Company, Philadelphia 20, Pa. (€S8) 
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A well-matched pair. Operator connects Exide truck battery to Exide ETR rectifier 
type charger, especially selected to charge the battery fully within the allotted time. 


WHY A BATTERY AND CHARGER SHOULD BE MATCHED 


The big reason is economy. In electric 
truck service, a fully charged battery 
means your truck can do more work. So 
you get more done for each dollar of 
cost. Furthermore, if you don’t charge 
your battery fully each time, you could 
be shortening its life. And that would 
add to your cost too. For maximum 
economy, it is important that your 
charger have adequate capacity to charge 
your battery fully, safely and within the 
allotted time. 


The complete Exide power package. 
Three basic battery types, four charger 
types, both in complete range of capaci- 
ties, plus Exide service—all from one de- 
pendable source. 


80 


Make sure, however, that your char zer 
is not oversized. You only need enough 
charger capacity to do the job. Any more 
is wasted. Excess capacity simply repre- 
sents an overexpenditure of money for 
your electric power. 


Obviously, specifying the battery and 
charger you need for your own power 
requirements is an engineering problem. 
And Exide men approach it on an engi- 
neering basis. The objective is to give 
you the right power package for maxi- 
mum economy. 


The first step in economy is to select the 
right type and size battery for your 
truck. This can best be done from a 
broad battery line. And Exide offers the 
broadest line of industrial truck batteries 
on the market, including Exide-Ironclad 
with tubular positive plate construction; 
Exide-Powerclad premium flat plate; 
and the improved Exide nickel-iron- 
alkaline (invented by Thomas A. Edison). 
There’s a type and size for every truck 
application. 

Second, your Exide man recommends 
the correct type and size of charger for 
your particular battery, based upon your 
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plant conditions. Here he can choose 
from the four basic industrial truck bat- 
tery charger types in the Exide line: the 
vertical motor generator type which 
saves floor space and initial cost; the 
new ETR rectifier with low maintenance 
requirements and longer life; the type 
PMR rectifier for economy and con- 
venience ; and the horizontal motor gen- 
erator with a long record of depend- 
ability, safety and life. 

For both batteries and chargers, Exide 
offers complete service to insure that you 
get maximum battery and charger life. 
Only Exide offers this complete power 
package—your key to the lowest-cost 
electric truck power you could buy. 
Write for complete details. Exide Indus- 
trial Marketing Division, The Electric 
Storage Battery Company, Philadel- 
phia 20, Pa. 


Exide 
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Roof-Edge Details for Built-Up Roofs 

IN THE FIELD of building design and construction, the 
subject of roof systems has yet to be exhausted. 

It includes, among other things: structural framing, roof 
deck, ceilings, vapor barrier, insulation, roofing, building 
elements and equipment above the level of the roofing, and 
and cornice. By the very trend of 


the roof-edge, fascia 
larger root 


buildings to become “flattened out”, 
area per square foot of floor area, the roof system is be- 


with a 


coming an increasingly larger proportion of the total build- 
ing cost. New when the 
edge is brought nearer to the ground and, consequently, 
to the eye, and also when this results in an increased length 


problems are created, too, roof 


of metal exposed to the elements. 
In Madison, Wisconsin, during the past year, a commit 
engineers, and contractors, 
has been concerned with one 


tee consisting of architects, 


with craftsmen as advisors, 
aspect of most building roof systems—the proper use of 
sheet and extruded metal built-up roofing. 

Their report, limited to roof-edges—in fact, covering only 
the raised gravel-stop type detail—was presented to atten- 
dees at the University of Wisconsin’s 
seminar on Built-Up Roofs, on March 7 and 8. We think 


with or without 


Extension Division 
it will be of interest to plant engineers, 


roofing problems 


Troubles Encountered 


(1) Metal longer than 
out of the built-up roofing system 


a few feet cannot be depended 
upon to keep water 
Water gets through (a) 
at the joint between the 


at the metal-to-metal joints, (b) 
at the 
movement of 
an unusual 


metal and the felts, or (c) 
cracks opened eventualiy in the felts due to 
And, 
rigidity, tensile 
served. Details 
or ice standing against lengths of metal embedded in roof 
ing are today. Needed: a wavy of 


eliminating the waterproofing function, on flat roofs, from 


where metal is held in place with 
the metal itself 


metal 


fracture in has been ob 


involving the possibility of water, snow, 


profuse in the industry 
an otherwise impressive list of services performed by metal, 


(2) Even where the water, snow or ice does not touch 
the metal, but may stand against roofing or flashing mate 
rials which conceal metal to which they are fastened or 
adhered, the movement of the metal may cracks in 


Proper, closely-spaced nailing or 


open 
the roofing eventually 
screwing of such metal securely to some substantially an- 
chored element of the structure, coupled with thorough em- 
bedding in mastic, all as shown on many widely circulated 


Fig. 1. This industrial building required extremely long 
runs of flashing, presenting critical problems of movement. 
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details today, certainly will such cracking 
actually accomplished. Needed: a 
to design and build properly as improperly 


(3) Too many gravel-stop details have, when leaks « 


postpone 


detail which is as eas\ 


curred, permitted the roofer or his manufacturer's bonds 
man to blame the metal work. and the metal worker to re 
turn the favor, both often with sufficient justification for 
another as to place the final burden on 


Needed: a way of avoiding this divided respon 


one reason or 


neither. 
sibility. 


(4) Flat roofs with low, raised roof-edges too often fail 


to prevent water in sizable quantities from pouring over 
the edge under extreme conditions of rain, wind, or melt 


ing. Needed 
(5) Although it is possible to prevent bitumen drippage 
this, too, is an 


reduction of objectionable water drippag« 


using present gravel-stop details, added 


complexity, that of folding back a dry felt or two over the 
neglected 


and is easily 


edges of the mopped roofing felts 
Even after the 
adequately raised roof-edge, there remains the possibility 


This should not he 


(6) need in (4) above is met. by ar 


however remote, of overflowing water 
permitted to ride against metal and thus work its way into 
wood blocking, roofing insulation, or wall, soffit, or ceiling 
Needed a dwarf 
root-edge corresponding to the scupper for the parapet 

bent, and ende: 


can hx 


construction safety overflow for the 
(7) Felts, particularly where folded o1 
need all the protectior 


Details prev iouslyv left 


such as at roof edges, they 
given, at this point of early failure 
the ends of the commonly used 15 lb roofing felts expos 
Fibrous, bitumen-impreg 
juickly, b 


| 


water 
affected, 
oxidation, and wetting-an 
substantial] 


to view and to standing 


felts are 


nated adversely and rather 


excessive abrasion, sun drying 

Needed a detail 

reduces such exposure 
(8) On any building expected to outlast its 


cycles which avoids or 


roohng 


is common sense to design any metal components havit 
similar anticipated longevity so that they may be remove 


Accordingly, th 


Unfortunately, the 


and re-used at the time of re-roofing 


many designs 


Needed: easy ren 


has been the intent of 


are too often unsuccessful oval and re 
placement without damage. 
(9) Too many present-day 


roof edge sections are not 


originally designed for ease of installation and are not 
drawn to large enough 
study or show adequately 
mean success or failure 


(10) One of the 


scale to permit the designer t 


numerous details which n 


weakest points in built-up roofing 


Fig. 2. Flashing installation on peak of saw-toothed roof 


skylight can present problems to sheet metal men 
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where the composition base flashing begins. Needed: a 
means of raising this lap joint above standing water. 
Solution offered. The foregoing roof-edge critique, while 
probably incomplete, is a formidable list. The committee 
presents a detail which it feels meets all problems squarely 
(and still manages to leave room for improvement). 

This is not an experimental design or a theoretical set 
of cost figures; several thousand lineal feet of this roof- 
edge are now in place on numerous Wisconsin buildings, 
the first installation is now in its fourth winter 


— GRAVEL STOPS —— 
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FORMED 


EXTRUDED 
METALS 


ALUMINUM 








<> 3/8" BOLTS 
\" 48" 0c. 


NO.I0 X 2" S.S. SCREW AND NEOPRENE WASHER 
AT JOINT COVER AND CENTER OF EACH SECTION - 
PLASTIC CEMENT BETWEEN METAL AND ROOFING AT FASTENERS 


I-PLY 55LB MICA SURFACED BASE FLASHING 


5-PLIES ISLB FELT BASE FLASHING - MOP 

TO TOP OF CANT IN STEEP ASPHALT - IMBED 

IN PLASTIC CEMENT. CARRY OVER EDGE DRY - , 
; ae re oy 


BUILT-UP ROOFING 
TAPERED EDGE STRIP / 
RIGID INSULATION~ 





Figs. 3, 4. Drawings of proposed flashing designs show 
similarity of method for extruded and sheet flashings. 


In the sketches, details have been prepared utilizing sheet 
metal, and also utilizing extruded metal. Joints can be 8 
to 10 ft apart—use standard lengths of whatever metal you 
select. Fascia pattern and width can be varied of course, so 
long as bottom closure strip laps down over exterior wall a 
No fasteners are needed in face of 
fascia if gage is increased as fascia is made wider. The 
cant may be of insulation material. Where there is possi- 
bility of roof deck moving with respect to the wall, this is 
of course reason to extend roof deck to carry anchor bolts 
and wood blocking with it; fascia can be widened if needed. 


minimum of one inch 


Installed Costs 

1960 comparative installed costs of metal fascia per at 
tached sketches are as follows 
Extruded aluminum, 6-in. face 100 per cent 
Same, anodized 120 per cent 
cent 


cent 


per 
per 
per 
per 


.051 aluminum ....... 80 
Same, anodized iistn: Su tans ne Oe 
cent 
cent 


16 ounce copper .. rr ey oo 
lead-coated ware d . 91 
24 gage stainless, 18-8-2B 103 
Same, each gage heavier, add 15 


Same, 
cent 
cent 


per 
per 
24 gage galvanized iron 44 per 
Same, each gage heavier, add 15 per 


cent 
cent 








Basic 


The 


the committee’s recommended details. 


Principles of the Designs 


following list contains reasons for each feature of 
These reasons— 


both logical and empirical—are not always self-evident. 


A slight change of detail could introduce trouble. 


(The 


numbering corresponds to the trouble list in Part I): 


(1) 


(9) 


(a 


(b) 


(c 


(d) 


(e) 


(10) 


Metal is not depended upon to keep water out of 
the roofing system. 

Metal is kept free of felts and bituminous mate- 
rials, except at center of each length, so that it 
can slide independently when it moves due to 
extremes in temperature. 

Principle of undivided responsibility—note that 
the detail makes it possible for the roofer to leave 
the job with a permanently water-tight, com- 
pleted roof, while the sheet metal worker can 
fascia at his own convenience 

It is important that the roof edge be 3- to 4-in. 
minimum above adjacent flat roof areas, to keep 
objectionable water drippage or overflow to an 
acceptable minimum. In this connection, it is rec- 
ommended that roof drains be recessed or in- 
stalled in a sump to insure satisfactory roof 
drainage. 

Built-up roofing is mopped only to top of 45-deg 
cant, thus preventing bitumen from dripping 
along face of building. Felts and composition 
flashing from cant on out and down can be laid 
dry, or in cement, or hot-mopped, and then nailed. 
If mopped, melting point of asphalt must be high. 
Other felts and composition flashing are carried 
over edge and down to point where, in the rare 
event of overflow of water, it will pass down 
building face harmlessly 

Metal fascia is used as a protective cover for felts. 
The upturned top edge, no longer needed to stop 
gravel, is retained to provide for alignment of 
the fascia when the joint covers are installed, and 
is bent back at a 45-deg angle for ease of shop 
fabrication and also to act as a stiffener. 

Metal fascia-and-guard, or “gravel stop”, is re 
movable, like an access panel, readily facilitating 
roofing inspection, maintenance, or replacement. 
Continuous metal strip, or wood shoulder, at bot 
tom of fascia, must be designed to: 

) Provide in. Or more space as required for 
felts ; 

Provide fascia alignment; 

) Eliminate fastening screws in face of fascia; 
Permit escape of any water overflow under the 
metal fascia; 

Prevent upward-blowing rain or from 
finding its way top of masonry; and 
actual installation and design drawings must 
be made accordingiy. 

The tapered edge strip raises base flashing above 
normal water or ice level and also reduces likeli 
hood of water being blown over edge of roof. It 
is pre-fabricated of the roof insulation material, 
to allow solid, smooth construction. Its slope 
should not exceed approximately 1 in. in 12 in., 
for built-up roofing using coal tar pitch or “spe- 
cial bitumen”. The present recommendation is 
to retain a 45-deg cant at least 1% in. high, and 
preferably more, to allow some flexibility for the 
oft-encountered movement of roofing felts. 


snow 


over 
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FOR THESE APPLICATIONS FOR THESE INDUSTRIES 


dal -d leat item Ofeliba-S alil> Chemical 
Glass Blowing 


Air Compression ‘BUFFALO’ 
ae igat- tet liek alate PRESSURE 


Beth ilale me —ileled «_ 


Gas Boosting BLOWERS 


Cooling 


aiid ‘ 4 ahelele 
Gas Exhausting : a 


Processing 


Textile 


}— Torti me -ileh reli, 


Rugged, ribbed and 

gas-tight, ‘Buffalo’ Type 

CB Pressure Blowers are 

serving with distinction on 

a wide variety of applications. 

Wheels are narrow, heavy-duty 

steel plate construction, plug welded, 

riveted or continuously welded for high 

strength under high pressure service. 

Housing scroll is continuously welded. Inlet 

and outlet are flanged. Inlet and scroll are 

mastic sealed. Special construction is available 

for high-temperatures, corrosive or explosive 
atmospheres. Capacities to 37,500 cfm and pressure 
to 74” w. g. Also a line of Type R High Pressure Blowers 
for specialized requirements—details on request. Write for 
Bulletin FI-310. 


AIR HANDLING DIVISION 


BUFFALO FORGE COMPANY 
Buffalo, New York 
Canada Pumps Ltd., Kitchener, Ontario 


"Buffalo’ Air Handling ‘Buffalo’ Machine Tools to drill, ‘Buffalo’ Centrifugal Pumps Squier Machinery 

Equipment punch, sheor, bend, slit, notch to handle most liquids and to process sugor cane, coffee 
to move, heat, cool, dehumidify ond cope for production slurries under a variety ond rice. Special processing 
and clean air and other gases. or plant maintenance. of conditions. mochinery for chemicals. 
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HOW CAN 
DU PONT PAINTS CUT 
YOUR MAINTENANCE 
COSTS 50%? 


Ask Larry Schmeig. If you’re caught in the cost- 
price squeeze these days, you'll welcome the assist- 
ance of a man like Larry. A member of Du Pont’s 
special Technical Service Group, he’s trained specifi- 
cally to help you solve maintenance painting prob- 
lems and improve profits. As Larry puts it: 


“When you're talking economy in maintenance 
painting, initial cost per gallon is a small part of the 
total picture. Much more important, in terms of 
real savings, are maximum efficiency of application 
and length of time the job lasts. As a matter of fact, 
in a recent 7-year period, we were able to cut paint- 
ing costs at Du Pont 50% —for a net maintenance 
saving of more than $1,000,000 a year! 

“Can you effect this kind of saving? Certainly. 
You see, we work right along with your maintenance 
men, to help you reduce costs every step of the way. 
After a thorough analysis of your particular prob- 
lem, we recommend the exact finish to fit your 
needs, also offer expert guidance in efficient meth- 
ods of application. Result: finishes that are tough, 
durable, right for the job—at lowest cost per square 
foot per year.” 

Whatever your maintenance problem, there’s a 
proven DuPont finish to help you solve it. And 
new products are added regularly. Examples: 
Cor.tar™™) Epoxy Chemical-Resistant Finishes, for 
dependable protection against acid fumes, alkalies 
and solvents; IMLAR™™) Vinyl Coatings, for maxi- 
mum resistance to severe acid and corrosive con- 
ditions. For detailed information, clip and mail 
the coupon below. Or see the Du Pont Technical 
Representative in your area. 


E. |. du Pont de Nemours & Co. (Inc.) 
Finishes Division, Department PE-14, Wilmington 98, Delaware 


Please send me, without obligation: 
Facts on Du Pont’s full line of quality maintenance paints 
Technical bulletin on CORLAR 
Technical bulletin on IMLAR 


Name 


Firm 


Zone State 


MAINTENANCE PAINTS 


BETTER THINGS FOR BETTER LIVING... THROUGH CHEMISTRY 
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PLANT ENGINEERING 





df 


o - 
mod 4 


ey 


TIGHT TOLERANCES DEMAND DORTAN® CUTTING OILS 


DORTAN transparent cutting oils provide clear visibility ; 
make measuring and gauging easy; help promote precision 
and fine surface finishes. Machine operators can flood work 
and tool areas with a full stream of Dortan and still see 
what they’re doing. 

Sulfur. chlorine, and other active agents enhance the excel- 
lent machining properties of Dortan cutting oils. Low pour 
points make handling easy at low temperatures; high flash 
points help prevent smoking in use. Four grades cover a 


ESSO STANDARD, DIVISION OF 


HUMBLE OIL & REFINING COMPANY 


wide range of machinability from easily machined ferrous 
and non-ferrous alloys to stainless and heat-resistant steels. 


NEBULA’ EP is an eflicient multi-use grease for most bear 
ings and machine tools. It resists softening which prevents 
its running out even under extreme heat and pressure con 
ditions. Your Esso Representative can help protect your 
precision and profits. Give him a call, or write to 

15 West 51st Street, New York 19, New York. 


v 
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p-k scalefree 230° 


first indirect gas fired storage water heater 


provides lots of hot water... fast 


for Hitchins, Ky., General Refractories Co. Plant 


GENERAL 
set pe A million-dollar expansion at the Hitchins, Ky., plant of the General Refractories Co. 
required a 40% increase in employees — and more hot water. 

Following a survey of available heaters, the company decided on the sCALEFREE 230 
because of its exclusive thermal design principle. The new heater employs three basic systems: the gas-burning 
system — the furnace part of the unit; a forced circulation transfer fluid system; and the service water system, 
which provides for storage, heating and temperature control. Since heat transfer occurs below the temperature 
at which the minerals that cause scaling precipitate, the unit retains its initial rated efficiency. 


easily installed complete and automatic package, the scALEFREE 230 was installed by the maintenance crew 
at the plant in 16 manhours. Only inlet and outlet piping and simple electrical connections were required for 
the installation. The heater can be operated with any type of industrial gas — manufactured or natural. 


pre-krete®-lined General Refractories has assured itself of rust-free service water by specifying that the tank 
interior be lined with PRE-KRETE —a cement-base, plasticized material of high corrosion resistance. “It’s just 
the thing for us,” states the Plant Superintendent, “our water here in Carter County is full of minerals.” 


p-k scalefree 230 is available in plain steel or with linings of Pre-Krete or copper. Factory insulation 
optional, Storage capacities from 250 to 4,000 gallons; recovery 


sections from 390,000 to 2,215,000 BTU. Patterson @) Kelley 


*Potent pending 
Water Heater Division, East Stroudsburg, Penna. 


t 


A EFREL | 
oe P-K SCALE RED || 
Installation of the : STOR : 


SCALEFREE 230 took 
maintenance crew at , Ss For complete engineering 


General Refractories = 4 ond performance dota 
only 16 manhours. ==, SEND FOR P-K BULLETIN NO. 4 
spp dasocens att great : 
OO —— 
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Ment [inginearine + EDITORIAL 


TIME TO LET YOUR LIGHT 
OUT OF THE BUSHEL 


“Chicago—M cGraw-Edison Co. is saving money by replacing 
light bulbs before they burn out.” 


This introductory paragraph to a feature article “More Firms Cut 
Costs By Fixing Equipment Before Breakdowns,” in the March 7 issue 
of The Wall Street Journal may seem, at first reading, to be a bit naive. 
The discovery and its announcement would appear to be as belated as 
Russia’s invention of baseball. Nevertheless, if The Journal accurately 
mirrors its readers’ degree of knowledge of preventive maintenance—and 
we have a feeling that it does—it behooves all of us to start some rooftop 


shouting. 


Fiscal and corporate officers of most firms often are so far removed 
from actual plant operations that their knowledge of plant engineering 
and maintenance is either scanty or non-existent. Everyone—and par 
ticularly a corporate officer—loves dollar signs. Dollars are the tools 
with which they work. If every plant engineer takes it upon himself to 
apprise his own company’s officers of his department’s role in cost-cut 
ting and cost-saving, the cumulative effect will be tremendous. Instead 
of being simply a subject of news value for The Well Street Journal, 
preventive maintenance will be considered as a valuable and established 


factor in every corporation’s financial picture. 


Practices such as preventive maintenance, group lamp replacement, 
improved materials handling and realistic accounting procedures have 
been urged on industry for years by many industrial publications. 
Thousands of plants have adopted and improved upon initial practices 
in these areas. Now, corporate management may be made aware of the 


gold mine that is being worked daily on their premises. 


If, as suggested above, The Wall Strect Journal really is reflecting 
its readers’ lack of knowledge of the benefits of preventive maintenance 
we must and do congratulate them for focusing upon this vital activity. 
It will help every segment of industry. And, as Al Capp says, “What's 
good for General Bullmoose is good for the country i” 


a 
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Fewer replacements, farther between 


...with these LINK-BELT conveyor and elevator chains 


LINK-BELT C CLASS CHAIN 

combines cast malleable center 

links with steel sidebars connected 

by steel pins. Broad tops and bottoms 
provide ample sliding surfaces for drag con- 
veyors. Also available with Promal or “file-hard” 
Promal center links for extreme loads and 
abrasive wear. Promal is the special 
Link-Belt metal that lasts much 

longer . . . costs but 

little more. 


a5 ba tan 


LINK-BELT SS CLASS 

BUSHED CHAIN. If your con- 

veyor or elevator must be length- 

ened, or load increase accommodated, 

you can install this all steel chain in place 

of C Class without changing sprockets! It 

offers hardened joint bearing surfaces for greater 

wear resistance in heavy-duty conveying and elevat- 
ing. Smooth, tough joint surfaces repel gritty materials, 
prevent packing, and resist abrasion. 


Full information on 
these chains . . . plus 
a broad line of attach- 
ments and sprockets— 
iu. is contained in Catalog 

LINK-BELT 1050. Get your copy 
by writing direct . 
or call your nearest 
Link-Belt office or au- 
thorized stock-carrying 
mag = 
der CHAT? in the 
yellow pages of your CHAINS AND SPROCKETS 


Phone Directory. 
LINK-BELT COMPANY: Executive Offices, Prudential Plaza, Chicago 1. To Serve 


Industry There Are Link-Belt Plants, Warehouses, District Sales Offices and Stock 
Carrying Distributors in All Principal Cities. Export Office, New York 7; Australia 
Marrickville (Sydney) ; Brazil, Sao Paulo; Canada, Scarboro (Toronto 13); South 
Africa, Springs; Switzerland, Geneva. Representatives Throughout the World. 
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WHAT'S JUST AHEAD IN THIS ISSUE 


@ TRAINING OF maintenance weldors at Abbott Laboratories called for a number of 
compromises, because the welding equipment was not centrally located and the 
training needs of the various trainees were diversified. Turn the page, to learn the 
details of the training program that they have set up in their shop 


WHEN ON-THE-SPOT photos are used by Monsanto to schedule maintenance 
work, the time required to complete a job is cut in half. That’s the actual experience 
of two test crews, one of them working from detailed written instructions, the other 
from photo-drawings. In addition, drafting time has been cut 30 per cent. How? 
Read the article starting on page 100. 


INDUSTRIAL LIGHTING economics change each time new types of lamps are 
introduced. An up-to-date study, presented in the article starting on page 110, com 
pares the 1500-ma lamp with other currently available types. The comparison should 
help you in the selection of light sources for your next project 


INDUSTRIAL TEMPERATURE control systems can be a reliable source of ac 
curate information. Mercury, with its natural response to temperature variations 
has been harnessed to bring about the operation of devices in various systems em- 
ploying pneumatics, electrical power, and straight mechanical linkage. There are 
many ways in which temperature-sensitive controls can be employed in a plant. Sev 
eral of these, along with some fundamental information on filled systems for tem 
perature control are described in the article starting on page 119 


MOTOR FAILURES still account for a lot of downtime in industrial plants. Ac 
cording to a survey of leading repair shops—extending over several years—there 
are three major reasons for motor failures. To find out what they are, and what you 
can do to prevent them, turn to the article beginning on page 122 


THE REPLACEMENT of one computer system with another—in the same floor 
area and with only a few hours’ power interruption—was a recent accomplishment 
at a General Electric plant. One consideration of particular concern was floor loading, 
since both systems had to be supported by the existing floor for a short period of 
time during the change. The article starting on page 126 presents some behind-the- 
scene information on the project which saved thousands of dollars 


SOLVING CONVEYOR drive problems has been the “life’s work” of our author, 
Ward J. Heacock. He shares some of his experiences, in the article starting on page 
130, by discussing a number of factors that are important in getting maximum utility 
from a conveyor drive unit. His answers to drive problems may be of help to you 
in your work. 
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TRAINING 
INTENANCE WELDORS 


By JOHN W. RANTALA and JACK ARZOOMANIAN, Training Division, 
Maintenance Dept., Abbott Laboratories, North Chicago, Ill. 


EVELOPMENT of a weldors’ training program for 

our maintenance department presented some prob- 
lems that are probably common in many plants seeking 
to develop similar training. For one thing, our welding 
machines and portable welding outfits are not centrally 
located in one shop but are scattered about on job sites, 
three area maintenance shops and one central shop. It 
was physically impractical to move all this equipment 
to a central location for weekly instruction sessions. 

We wished to train a small group of around 10 weld- 
ors and training needs were highly diversified due to the 
wide variety of types, thickness and shapes of metal we 
weld. Skills were also diversified ranging from highly 
qualified weldors to beginners. To further complicate the 
problem, one of the weldors needing training worked on 
the night shift. 

In most cases, work of uther tradesmen depended upon 
the weldors being continuously on the job so it was im- 
practical to close shop and hold school sessions during 
regular working hours. In spite of all these obstacles, 
some solution to the problem of upgrading our weldors 
had to be found as our chemical processes and safety of 
personnel and equipment are dependent upon high-qual- 
ity standards of welding. 

Lack of adequate facilities within the company to con- 
duct a formal weldors’ training program led us to contact 
the Trade and Industrial Education Department of our 


local Waukegan Township High School. Working with 
the high school, we agreed to develop the necessary 
course outline and instructional materials for an advanced 
weldor training and qualification program. The length 
of the program was 96 hours, conducted three hours per 
evening, one evening per week for 32 weeks. This pro- 
gram included oxy-acetylene, metallic arc and heli-arc 
welding. 

All of the training at the school was directed towards 
development of welding skills and passing of required 
qualification tests. Each man was allowed to progress at 
his own rate. It was further agreed that we would pro- 
vide our own welding supplies and participants of the 
program would pay a tuition to the school to cover use 
of facilities and wages of the instructors. 

Skills learned at the school were supplemented by a 
weekly class of one hour on the related technical knowl- 
edge of welding. This class was conducted in the com- 
pany during working hours for all weldors who could be 
scheduled. 

In the development of this course outline, a great deal 
of practical welding information was gathered together 
from many sources. With the thought that many plant 
engineers are faced with this same training program, we 
are presenting these briefs, abstracted from each course, 
to serve as a guide in setting up similar weldor training 
programs. 





Basic Welding Information 

This section deals with weld no- 
menclature and specifications with 
the ebjective of teaching weldors how 


joint, tee joint, edge joint and corner 
joint. In this terminology the terms 
joint and weld may be considered to 


have same meaning in weldor’s talk. 
Of the five types of welded joints, 
the butt weld is best adapted to with- 





to identify basic types of welded 








joints, to provide information on 
standardized names for various weld 
parts and to provice specifications 


4 





fur welded joint preparation. a 
Types of Joints ne, Me 

There are five basic types of welded 
joints. They are the butt joint, lap 


Square edge butt joint is 
welded from one side in light gages. 


Fig. 2. Single vee butt weld with 
backup strip used for joining plate. 
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stand stresses of pulling, bending or 
twisting. This weld is used to join 
sheet, plate and structural shapes 
either edge to edge or end to end. 
There are more than a dozen varia- 
tions of the butt joint and two com- 
mon types are shown in Figs. | and 2. 

One of the easiest and fastest of 
weld joints is the lap weld, as very 
little edge preparation is needed. A 
single welded lap joint, Fig. 3, has 
relatively little strength in a bending 
stress that makes the weld the pivot 
point of movement. On the other 
hand, a double welded lap joint, Fig. 
4, will develop tensile strength equal 
to the parent metal. 

The tee weld is frequently referred 
to as a fillet weld. It is one of the 
most common welds made in the fab- 
rication of various welded structures. 
Preparation of the metal for welding 
can be done in a number of different 
ways depending upon the intended 
use and strength required. Two com- 
mon types of tee welds are shown in 
Figs. 5 and 6. 

Corner welds are used on tanks, 
boxes and trays. They are easy to 
prepare and simple to weld. Lighter 
gages can be welded without rod. 
Typical examples are shown in Figs. 


« 


Edge welding is less frequently 
used as its application is limited and 
it is relatively low in strength. Lighter 
gages may be gas or heli-arc welded 
without rod. Some of the methods of 
preparing edge welds are shown in 
Figs. 9 and 10. 


Names of Weld Parts 


To insure proper understanding 
when discussing welded joints it is 
essential that the student know and 
be capable of describing the various 
weld terms or names used to identify 
weld parts. 


These are— 
Reinforcement 
Toes 

Face 

Root 

Throat 


The term reinforcement is gener- 
ally limited to discussion of butt 
welds. It refers to the amount of 
weld metal “piled up” above the sur- 
face of the pieces of metal joined by 
the butt weld, Fig. 11. In the thin- 
ner gages of metal, the reinforcement 
is related to the thickness of the 
metal. This relationship for oxy- 


Width 

Weld Legs 
Depth of Fusion 
Penetration 
Ripple 














Fig. 4. Double welded lap joint will 
develop strength of parent metal. 
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Fig. 5. Square edge tee joint with a 
single weld. Also called a fillet weld. 
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Fig. 6. Double bevel tee weld used 
for strength in joining thick sections. 








Fig. 7. Closed corner joint can be 
welded without rod in light gages. 
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Fig. 8. Heavier corner welds require 
edge preparation as “in this joint. 
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Fig. 9. Square edge weld is seldom 
used as field application is limited. 
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Fig. 10. Flanged edge weld. Lighter 
gages are heli-arc welded without rod. 





REINFORCEMENT 





Fig. 11. Reinforcement is amount of 
metal piled up above metal surface. 





TOES OF 
THE WELD 
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TOES OF 
THE WELD 





Fig. 12. Edge where base metal and 
weld meet is called toes of the weld. 
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Fig. 13. Exposed surface of the weld 
bounded by toes is called weld face. 


acetylene and metallic arc welds is 
approximately as follows: 


Reinforcement 
thickness (T) 


Thickness 
up to 1/16 in. 
1/16 to %& in. 75 per cent T 
3/16 to % in. 50 per cent T 

over 4 in. Vg in. max 


The points at which the base metal 
and weld metal meet is referred to as 
the toes of the weld, Fig. 12. This 
term is usually limited to the dis- 
cussion of butt, lap and tee welds. 

All welds have a face, Fig. 13. It 
is the exposed surface of the weld 
bounded by the toes of the weld. The 
descriptive words, concave or convex, 
are frequently used to describe the 
shape of the face. Similarly, all welds 
have a root, Fig. 14. Since most welds 
are approximately triangular in cross 
section, it might be said that the root 
is the point of the triangle opposite 
the face of the weld. 

The distance through the center 
of the weld from the face to the root 
is referred to as the throat of the 
weld, Fig. 15. The length of the 
throat is normally equal to the 
metal thickness (T). 

Width of a weld is measured from 
toe to toe across the face of the 
weld, Fig. 16, and is related to the 
thickness of the metal. The particu- 
lar welding process used also affects 
the width. As an example, oxy- 
acetylene welds are normally wider 
than metallic arc welds and metallic 
arc welds are wider than inert gas 
shielded arc welds. 











Fig. 14. All welds have a root. 
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Since most welds are roughly triangular 


in cross section, it is said root is point of triangle opposite face of weld. 
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This relationship of thickness of 
metal (T) to width of weld is ap- 
proximately as follows for oxy-ace- 
tylene and metallic arc welding: 


Metal Width of 
Thickness Weld 
up to 1/16 in. 6 to 8 T 
1/16 to 3/32 in. 4to6T 
3/32 to % in. 3to 4 T 
le to % in. 2to 3 T 


over % in. varies 


Weld Legs 


Weld legs is a term used in dis- 
cussing the size of fillet welds made 
in lap or tee welds. For example, if 
a weld specification calls for a 5/16- 
in. fillet weld in a tee joint, it means 
that the upper and lower legs of the 
weld are 5/16 in. long. The length 
of legs for a tee weld normally varies 
from 1 to 1'2-T, Fig. 17. In a lap 
weld, Fig. 18, the upper leg is al- 
ways 1-T and the lower leg is gen- 
erally 1'2-T. In some instances, less 
than maximum strength is desired so 
the weld specification may cali for 
smaller fillets than the average. Re- 
ducing the size of the fillet will also 
reduce the amount of shrinkage 
stresses, so that less warping results. 

Small irregularities on the face of 
the weld that look somewhat like 
ripples on a brook are referred to as 
weld ripples. Interpretation of these 
ripples in terms of spacing, shape and 
general surface appearance tell a 
great deal about the weld. Some of 
the characteristics indicated by the 
— and shape of the weld are: 
Amount of heat used 
Angle of the electrode 
Speed of travel 
Length of arc 
Approximate size of rod used 
Flame adjustment 
General type of electrode used 
Position of joint during weld- 
ing 
9. Skill of the operator 
10. Adequacy of shielding gas 
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Fig. 16. Width of a weld is measured from toe to toe across face of weld. 
The width is related to the thickness of metal and welding process used. 





Fig. 15. Distance from weld face to 
root is referred to as throat of weld. 
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Some of the things that an experi- UPPER LEG 
enced weldor can detect from a visual UPPER LEG I-1/2T 


inspection of a completed weld are Lo tee | | 
shown in Fig. 19. f 


Depth of fusion is a term used to 
describe the depth to which the base ™ nf doe 
metal has been melted and the filler — 
metal fused wih &, Fig. -. The Fig. 17. Weld legs is term used in Fig. 18. Upper leg is always 1-T and 
depth of fusion is sometimes mis- discussing fillet size used in welds. lower generally 1%4-T in lap welds. 
takenly referred to as penetration. 
For practical purposes this is accept- 
able but it is not technically correct. 
It is interesting to note that depth of 
fusion beyond 1/16 in. does not add 
to the strength of the weld. The added 
heat used to melt the metal to a 
greater depth may in fact cause a loss 
of ductility. 


























Penetration 





Penetration is the extent to which 
the weld has penetrated through the 
joint, Fig. 21. Lack of penetration, 
Fig. 22, causes a very substantial loss 
of joint strength. 

All welds are not made with the 
intention of attaining 100 per cent 
penetration. Tee joints or fillet welds 
in structural iron are frequently made 
without beveling. When welds are 
not subjected to severe tensile, shear, 
twisting or bending stresses, less than 
100 per cent penetration may be ade- 
quate. In cases of severe stress, such 
as in high pressure piping, 100 per 


cent penetration is required. 

The quality of any welded joint is DEPTH OF FUSION 
largely dependent upon the proper 20A 208 
preparation of the joint for welding. 

When metal exceeds %-in. thickness, 


it should be beveled for butt weld- 
ing from one side. Metal up to % 
in. thick can be butt welded without Fig. 20. Depth of fusion is depth to which base metal is melted and base 
beveling if the weld is made from metal fused with weld. Fusion beyond 1/16 in. does not add to weld strength. 


both sides. 
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Fig. 19. Experienced weldor can tell a lot about a weld by its appearance 
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Fig. 21. Strength of joint depends on depth to which weld has penetrated. 
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LACK OF PENETRATION 





Fig. 22. Lack of penetration into joint causes substantial loss of joint strength. 
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DIM. T 
1/8" MAX. 
1/4" MAX. 


S= T (APPROX) 
S= T/2 (APPROX) 


Fig. 23. Square edge butt joint. Metal 
over \% in. is welded on both sides. 
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Fig. 24. Joint preparation for vee butt 
joint welded in vertical position. 
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Fig. 25. 
sions are used if welded on both sides. 





Joint Preparation 


No amount of welding know-how 
can compensate for major errors in 
joint preparation. Fortunately most 
of the specifications are flexible to 
the extent of providing for a range 
of dimensions, degrees, etc., that are 
easily determined by eye. Except in 
the case of machine cutting and bev- 
eling, a protractor is normally not 
used in determining angles of bevel 
Freehand grinding, cutting or chisel- 
ing with a moderate amount of care 
will produce excellent results. 

Examples of joint preparation for 
common welds are shown in Figures 
23 to 29. End, Part I 


Maximum S and L dimen- 
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Fig. 29. Single vee corner joint is de- 
signed to provide proper penetration. 





Watch for Part Il in the next 
issue covering weld faults, 
causes and corrections. 
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CONTROL 





... The Easy Way 


By NORMAN L. MORGAN, Application Engineer, 
Specialty Motor Dept., General Electric Co., 
Fort Wayne, Indiana 


LANT ENGINEERS are often called upon to design 

or specify methods of controlling or indicating the 
operation of production equipment from a remote location. 
Although several methods are commonly used, little 
thought is generally given to the simple selsyn or synchro 
system. Among the advantages of having only a few wires 
between remote positions are: reduced installation costs, 
simplified maintenance and considerable freedom in layout 
and design of the system. 

Selsyns are suited for torque transmission and remote 
indication and derivatives of these characteristics can be 
built into them for use as computing devices. Although 
generally applied to open loop systems, high accuracy 
selsyns are widely used as feedback elements. 

To illustrate the basic operation of the selsyn system, 
we should visualize two remote shafts connected together 
with a heavy, invisible rubber band, Fig. 1. The two re- 
mote shafts symbolize the transmitter and receiver and 
the invisible rubber band represents the three wires carry- 
ing current from the transmitter to the receiver. 

If the receiver is connected to a small load such as an 
indicator needle, the symbolic rubber bands give very 
little. However, as more load is applied to the receiver, 
Fig. 2, the rubber bands stretch in proportion to the 
torque. 

The receiver selsyn, therefore, produces a definite 
torque per degree of displacement between it and the trans- 
mitter. This rubber band spring constant is termed the 
torque gradient of the system. System error is then the 
number of degrees displacement required to produce a 
given torque. A typical torque displacement curve is 
shown in Fig. 3. 

One of the more common uses of a selsyn is the indi- 
cation of distant or inaccessible actions at a convenient 
point. A simple example of this would be the reading of a 
chimney damper position at a central location, Fig. 4. 

In this case, the damper mechanism would be directly 
coupled to the transmitter selsyn while an indicator needle 
would be attached to the remote receiver selsyn. The 
operator could then tell at all times the exact position 


OT See 
Fig. 1. Top: To visualize operation of basic selsyn sys- 
tem, think of two shafts connected by a rubber band. 


Fig. 2. Bottom: As load is applied to the receiver, the 
invisible rubber bands stretch in proportion to the torque. 


of the damper and would be sure that it moved correctly 
as the damper positioning motor was energized. 

Since the transmitter and receiver are synchronously 
tied together they will indicate not only static position, 
degree by degree, but also dynamic indication, revolution 
for revolution. A proven application of this feature in- 
volves the reading of several remote oil pipeline flow 
meters in a central field control room. 

Selsyn transmitters are installed in explosion-proof 
cases and connected through suitable gear trains to the 
pipeline oil flow meters, Fig. 5. Each of these transmitters 
is electrically connected to respective receivers at the 
control room whose shafts, in turn, are connected to 
counters or printing registers. Total gallons of fluid is 
registered along with rate per unit of time. 

If the oil company wanted to keep a check on oil levels 
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Fig. 3. Receiver selsyns produce a definite torque per de- 
gree of displacement between it and remote transmitter. 
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Fig. 4. Remote indication is typical application. 
Position of damper is shown at selsyn receiver. 
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Fig. 5. Selsyn transmitter, connected to pipeline 
oil meter, operates remote receiver indicating flow. 
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Fig. 6. Transmitter, with float on shaft, positions 
indicator to continuously show level in oil tank. 
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in a remote tank, a transmitter with a float on its shaft 
would position a corresponding receiver in the control 
room to continually show the amount of liquid left in 
the tank, Fig. 6. A typical selsyn transmitter and com- 
bination receiver-indicator suitable for this application 
is shown in Figs. 7 and 8. Although the selsyn is not an 
efficient torque producing unit, since it must be rated 
essentially as a stalled torque motor, its use as a syn- 
chronizing device has been widely applied. 

As the displacement angle between the transmitter and 
receiver increases, greater and greater torque is produced 
on the shafts. This continues up to about 120 to 150 
degrees where the unit’s breakdown torque occurs. 

Generally a maximum safe continuous displacement 
angle is given for the selsyn, based on stalled heating 
effect. Up to this displacement, the torque displacement 
relationship is nearly linear and the rated torque gradient 
can be used for most approximate calculations. 

When transmitting torque by means of a selsyn system 
there will always be some backlash or displacement to 
wind-up to the required torque. For example, a typical 
selsyn may have a torque gradient of one-half ounce-inch 
per degree and if it is necessary to produce five ounce- 
inches of torque this will result in a 10 degree displace- 
ment angle between the receiver and the transmitter 
Usually, absolute angular alignment is not necessary in 
torque-producing units and this small error makes little 
difference since the system is at all times in synchronism. 

Since the selsyn device is not a torque multiplier, 
slightly more than the same amount of torque must be 
put into the transmitter as is expected out of the receiver. 
However, there are several methods that can be used to 
increase the apparent torque-producing capabilities. One 
of these methods is used to synchronize two induction 
motors located at some distance from each other. 

This particular application requires that two conveyor 
belts be brought up to speed synchronously and operate 
so that their relative points stay in line at all times. A 
selsyn transmitter is rigidly attached to one drive motor 
while the receiver is attached to the other motor, Fig. 9. 

These selsyns are coupled together so that as the motor 
starts, the transmitter selsyn or receiver selsyn aids the 
slower motor and holds back the faster motor. Thus, 
close angular synchronization is realized during the start- 
ing cycle and also at operating speeds. In this synchro- 
nizing system, the selsyns produce only enough torque 
to take care of the differences in speed between the two 
motors while the inexpensive induction drive motors 
produce the bulk of the actual power 


Fig. 7. Left: Typical sel- 
syn transmitter looks like 
fractional horsepower 
motor but has five leads. 


Fig. 8. Right: Receiver 
selsyn is coupled to indi- 
cator, and is calibrated in 
feet, for liquid level use. 
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Fig. 9. Selsyns provide synchronizing torque while inex- 
pensive induction motors provide bulk of torque required. 


There are many interesting industrial applications of 
another type selsyn device called a differential. This has 
a distributed winding on both the rotor and field that 
detects angular differences between a separate transmitter 
and receiver and depending upon connection, can either 
add or subtract these differences, Fig. 10. 

The differential unit exhibits about the same torque 
gradient as either its transmitter or receiver torque gra- 
dient less the torque loss contributed by excitation. Since 
the differential is independent of main line voltage, its 
excitation is supplied by the transmitter or receiver. 

Generally, the maximum number of identical size 
differentials that can be used in a circuit is two, with 
the transmitter supplying excitation power for one and 
the receiver supplying excitation power for the other. 
The power requirement of the differential is mainly in- 
ductive, consequently, capacitors are often added to the 
circuit to correct the power factor. 

An interesting application of the differential system 
is used on a wire-stretching machine for making pre- 
stressed bridge cable, Fig. 11. A selsyn receiver and 
transmitter are connected by means of a rack and pinion 
on each end of the wire while a differential selsyn is used 
to add the respective strains. This wire can be up to 
4000 ft long and the selsyn system performs its function 
with a minimum of equipment. 

Another application of the differential system is on the 
control of steel rolling-mill rolls. Both the upper and 
lower rolls are connected to an indicator at the operator’s 
console, Fig. 12. As the speed of either the top or bottom 
roll changes with respect to the other, the drift is shown 
on an indicator so the operator can make corrections. 

On newer mills the operator’s manual function is re- 
placed by a feedback system providing automatic oper- 
ation with a differential that performs quite accurately. 
One of the advantages of using the simple selsyn system 
on this type of machine is its simplicity and relative 
freedom from breakdown. 

A recent application of a differential involves blending 
several types of dyes in a vat. In this case the differen- 
tials are used on the metering controls so that the exact 
amount of a particular color and the total amount of all 
dye in the tank is indicated on the operator’s dial. 

The selsyn system not only produces a torque or me- 
chanical rotation reading but can also produce a voltage 
proportional to the displacement angle between a selsyn 
control transformer and a transmitter, Fig. 13. The con- 
trol transformer is built so that torque reaction is mini- 
mized and voltage readings proportional to the cosine 
of the displacement angle are read across the normal 
primary windings. 
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Fig. 10. Differential selsyn detects angular difference be- 
tween shafts of separate selsyn transmitters and receivers 
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Fig. 11. Receiver and transmitter are connected by rack 
and pinion while differential selsyn indicates wire stretch 





MILL ROLLS 











Fig. 12. Drift on either top or bottom mill roll is 
shown on indicator so operator can correct accordingly. 
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Fig. 13. Selsyn system produces a voltage propor- 
tional to displacement angle to operate meter directly 


Most high accuracy feedback systems use this type of 
proportion control with the voltage being fed into cor- 
recting devices. In one such system, control transformers 
are geared at 10 multiples so that accuracy in the range 
of plus or minus 0.0005 in. can be realized on practical 
applications. End 
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How PHOTO-DRAWINGS 
SAVE TIME, SPEED MAINTENANCE 


at Monsanto 


By CLAYTON B. HAMMOND, 
Supt., Engineering Section 
Plant Engineering 
Monsanto Chemical Company 
Springfield, Mass. 


ERE AT MONSANTO we have 

developed a fast, simple method 
for providing our plant maintenance 
crews with detailed work orders for 
complicated repair and installation 
projects. The method has cut our 
drafting time by 30 per cent and 
greatly improved the over-all effi- 
ciency of our plant maintenance pro- 
gram. 


Employing a rather unique com- 
bination of on-the-spot photography 
and diazotype reproduction, we are 
able to produce detailed 11 in. by 11 
in. illustrated work orders in less than 


one hour. Handed to workmen in 
place of complicated engineering 
drawings, the graphic work sheets 
show exactly what has to be done, 
where and how it should be done, and 
what the finished job should look like. 


As a result, workmen know exactly 
what each project entails without hav- 
ing to spend time translating hard-to- 
understand engineering specs; can 
complete a major revision or installa- 
tion in far less time than ever before. 

Our new method, perfected after 
almost two years of on-the-job trials, 
utilizes black-and-white slides—de- 
veloped on the spot—showing every 
detail of the installation area or equip- 
ment requiring modifications. 

Made possible by our use of Pola- 
roid Land Camera and projection film 
—that produce a top-quality slide in 
two minutes—the instant slides are 
projected onto a highly-sensitive sepia 
diazo paper to produce an enlarged 
diazo “print” anywhere from 5 in. by 
7 in, to 28 in. by 32 in. 

This enlarged master print is com- 
bined with simplified supplementary 
sketches of the work required and 
typewritten steps explaining how it 
should be done. The completed sepia 
master is then reproduced in a stand- 
ard diazotype direct copy machine for 


distribution to our plant maintenance 
crews. 

The easy-to-read diazo photo-draw- 
ings enable workmen to tackle even 
the most complicated installation and 
maintenance projects with a thorough 
understanding of what has to be done. 

Our research on this unusual photo- 
drawing technique actually began 
about four years ago when we started 
using Polaroid black-and-white paper 
prints in our maintenance operations. 

Whenever we had a repair or instal- 
lation job to do, an engineer photo- 
graphed the work site or equipment 
with one of our department’s three 
Land cameras and attached the one- 
minute pictures (now 10-second) to 
printed data cards containing detailed 
specifications on the project. 

This technique was highly success- 
ful. Workmen could see at a glance 
just what had to be done, and the per- 
formance time on these assignments 
was cut drastically. 

As example, we assigned two work 
crews to identical jobs at opposite 


This flow chart traces the step-by-step evolution of the illustrated work 
order. Step 1. Polaroid transparency showing work to be done is mounted 
on a slide. Step 2. It is then enlarged on sepia paper using standard pro 
jector. Step 3. Sepia print is developed through processing section of 
diazo machine. Step 4. Dimensions and revisions are added to enlarged 
photograph which may be mounted on a standard drawing base. Additional 
sketches and information may be added to the drawing adjacent to the 
picture. Step 5. Completed drawing is processed in the usual manner. 
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ends of the plant. One crew was pro- 
vided with photos of the existing facil- 
ity with the proposed installation 
sketched over them. The other group 
had to work from a detailed written 
description only. 

The result: The crew aided by on- 
the-spot photos completed their job 
in half the time required by the sec- 
ond group. 

But, while this technique proved 
successful on relatively simple jobs, it 
was of little value on very complex 
assignments. It was extremely difficult 
to adequately describe a complicated 
installation or renovation with only 
one or two pictures attached to a small 
data card. 

In an effort to find an effective way 
of producing quick graphic presenta- 
tions for complicated assignments, we 
began experimenting in October 1959 
with Polaroid two-minute slides en- 
larged onto diazo master sheets. 

One of our biggest problems was 
taking the slides “live” in the plant. 
Although the projection film is fast 


(800 ASA, daylight equivalent), it 
was not fast enough to be used with 
only the available light in our produc- 
tion areas. And because much of our 
equipment is located in classified 
safety areas, we could not use flash 
or flood lighting when taking photo- 
graphs in the plant. As a result, most 
of our slides were too dark. 

To get around this problem, we 
have continued taking pictures in the 
plant with 3000-speed paper-print 
film. This film is so fast we can take 
pictures using only the existing light 
and still get the detail and contrast 
we need. Once we have a sharp pic- 
ture it is a simple matter to copy 
the print with projection film to get 
a good two-minute slide. 

For example, suppose we had to 
install a sliding valve on the bottom 
of a large hopper used to dispense 
powdered chemicals. See the illustra- 
tions. 

We first photograph the underside 
of the hopper with a camera loaded 
with 3000-speed film. Ten seconds 





later we have a finished print showing 
every detail of the hopper constru 
tion 

We place the instant picture on the 
easel of our copying unit—a portable 
unit containing built-in lights and 
lenses for copying small objects, like 
photographs. We attach a second 
camera to the copying unit’s mount- 
ing post, and photograph the print 
with Type 46-L projection film 

(Note: The projection film is avail- 
able in two sizes: Type 46, which pro- 
duces 2% in. square slides for use in 
a special projector, and Type 46-L 
which makes 3'4-in. by 4'4-in. slides 
for use in standard lantern slide proj- 
ectors. ) 

Two minutes later we have a black 
and-white slide of the hopper, and 
after immersion for seconds in a hand- 
held “tank” of emulsion-hardening 
solution, the slide is mounted between 
two pieces of glass. This to prevent 
buckling which might occur because 
of exposure to heat during projection 

Because many of our pictures are 





INSTALLATION PROCEDURE 
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This is an actual work order. These easy-to-read photo- 
drawings enable workmen to tackle even the most com- 
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plicated installation and maintenance projects with a 
thorough understanding of the work to be accomplished. 
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made under the most adverse lighting 
conditions, we sometimes have to work 
from slides that are a bit dark and 
with little contrast. However, we can 
still obtain satisfactory enlargements 
from them by resorting to two simple 
dodging techniques which we have 
perfected. 

The first is used when a slide is 
composed mostly of harsh black areas, 
with little white or grey. We’ve found 
that by placing a magenta contact 
screen over the sepia master sheet dur- 
ing projection, we can reduce the tonal 
range of the image—softening the 
blacks and highlighting the whites to 
create more contrast. 

The second, and more frequentiy 
used dodge is employed when that 
part of a slide we are most interested 
in is a broad line—piping, electrical 
wiring, ductwork, etc. 

In this case, we make a negative 
diazo print of the Polaroid slide by 
running the transparency through our 
machine with diazo reversing film. We 
overlay the slide and the negative 
when we project them, setting them 
slightly out of register. This technique 
has the effect of strengthening the 
broad lines we want seen, in addition 
to reducing the tonal range. 

Although the results of these tech- 
niques are less than perfect photo- 
graphically, they are more than ade- 
quate for our needs. 

After the slide is mounted in glass, 
it is projected onto a blank wall while 
we focus the projector—we use a 
Beseler lantern-slide projector with 
a 750-watt lamp. Then we tape an 
ll-in. by 17-in. sheet of Technifax 
Sepia diazo paper to the wall to act 


as the screen, and position the projec- 
tor so that the 7% in. by 9% in. 
enlarged image falls on the upper left 
portion of the master sheet. We proj- 
ect for about 30 minutes, interrupting 
the projection at intervals to check 
the progress of the image being burned 
into the sepia paper. 

(During the actual projection it is 
not necessary to have the room com- 
pletely dark. We simply turn off the 
overhead light and draw the window 
shades to eliminate unwanted light.) 

When we have the desired gradient 
(color tone) we want on the sepia 
master, we remove it from the wall, 
run it through the process section of 
our diazo machine, and give it to a 
draftsman who sketches the proposed 
valve on the enlarged diazo image of 
the equipment being modified. 

In our illustrated example—install- 


ing the sliding valve—the draftsman 
makes a simple line drawing on the 
blank area of the master to the right 
of the enlarged photo image showing 
the position of the equipment involved 
in the job, the route of the electrical 
wiring and location of control switch 
to which the valve should be wired. 

Once this is done, the sepia master 
is fed through our Ozalid diazotype 
copying machine with Technifax 28S 
Diazo-Blue paper until we have the 
number of copies we need. These 
copies are then forwarded to the main- 
tenance crew assigned to install the 
valve. 

The completed photo-drawing— 
from the time we shot the original 
print until the last diazo copy dropped 
out of our machine—took about one 
hour. Our diazotype-slide system has 
proven so successful here at Spring- 
field that it has been installed in Mon- 
santo’s other plants throughout the 
country. End 


he 


After the enlargement of the trans- 
parency has been “burned into” the 
sepia master, a draftsman sketches 
the proposed installation on the en- 
larged diazo image. Then sketches 
and supplementary data are added. 


At left is the setup used when pro 


jecting a transparency. 


Slide is 


mounted in glass and inserted into 


Beseler lantern-slide projector. 


It is 


then enlarged on a sepia master sheet. 
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To Protect 


Fig. 1. Automatic-draining air filters (arrows) installed in the air supply 
lines leading to the air control cubicles in a foundry bond-feeding system 


Pneumatic Equipment 


USE THE RIGHT AIR DEVICES 


By W. G. Hill, Chief Engineer 
Wilkerson Corp., Englewood, Colo. 


& OMPRESSED AIR is one of 
A the most widely used sources 
of power; there is hardly a manufac- 
turing or a processing plant that does 
not use it. 

The first thing that comes to mind 
when discussing air as a source of 
power is the compressor itself. Any 
pneumatic circuit requires a com- 
pressor of some size, type and shape 
to supply the system. There are many 
articles, many books, and even more 
engineering data about air compress- 
ors. 

Some thought must be given to the 
system beyond the compressor. If 
not, it can be costly and very ineffici- 
ent. An efficient pneumatic circuit 
must have filtration, control, and 
lubrication. 


There are many reasons a pneu- 
matic filter is required in an air 
system. Following is a short list of 
reasons that can justify the cost and 
installation time of a pneumatic fil- 
ter: 

1. Moisture, when condensed, will 
cause corrosion and scale in the com- 
pressed air system—damaging valves, 
cylinders, air motors, air-operated in- 
struments and _ tools. 

2. Moisture, not removed, will 
wash lubrication off control compon- 
ents and operating parts and tools, 
permitting wear and corrosion to ac- 
celerate. 

3. Moisture that condenses at a 
work outlet may completely ruin 





Fig. 2. Type of filter in which design 
provides for swirling action of air 
before continuing through cartridge. 


such operations as paint spraying or 
sand blasting 

4. Condensed oil 
erratic component operation 

5. Air lines may have oil in them 


may result in 
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that is being passed by the compress- 
or, but this oil is in form of a “var- 
nish” and is very harmful to air- 
operated equipment. 

Pneumatic filters come in many 
sizes and are also available with man- 
ually-drained, piston-drained and 
float-drained arrangements. They are 
also equipped with transparent and 
metal sumps. Contaminants and 
moisture are expelled from the sump 
of a manually-drained filter by turn- 
ing a petcock. See Fig. 2. How often 
this has to be done depends on the 
condition of the air system. 

The piston-drained filter is used 
on intermittent flow and expels con- 
taminants and moisture each time 
the air is turned on. 

The float-drained filter gets rid 
of contaminants and moisture as the 
level builds up enough to lift the 
float. This is a completely automatic 
unit. See Fig. 4. 


Air Filter Considerations 


Selection of a filter for a pneumatic 
system depends on certain considera- 
tions; the first fact that has to be 
determined is what must be removed 
by the filter. If it is only water and 
dirt, a pneumatic filter with porous 
cartridge for dirt and baffles for water 
should be installed. The type recom- 
mended is one that can be cleaned 
and reused. 

Design of the pneumatic filter unit 
should also be studied. The inlet and 
outlet ports should be in line to fac- 
ilitate installation. Most filters are 
made from zinc and use neoprene 
seals and have brass or protected in- 
ternal parts to prevent corrosion. 

If oil fumes, as well as water and 
dirt, are to be removed from the com- 
pressed air, install a pneumatic filter 
unit which has a cartridge that pre- 
vents the air from finding one weak 
spot and “channeling” its way 
through at that point. 

Before installing a pneumatic fil- 
ter, determine pipe size, application 
of air, type of air flow (intermittent 
or continuous), and amount of flow 
(cfm). Also determine if a manually- 
drained, piston-drained or float- 
drained unit is desired. Maximum 
operating temperature should be 
known, as most transparent sumps 
cannot withstand more than 120 F. 
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Air regulators are designed so that 
the pressure setting may be changed 
at any time by a turn of an adjusting 
screw. One regulator can be used in 
many places. If the regulator is in- 
stalled on an air tool that requires 
40 psi, the same regulator could be 
used on an air tool requiring 80 psi 
by turning the adjusting screw down 
to get the required pressure setting. 
Most commonly used regulators have 
a range of 5 to 125 psi. 

The operation of one type of reg- 
ulator is as follows: Turning adjust- 
ing screw down forces the stem and 
disc seal down, opening the lower 
orifice to allow a regulated amount of 
air through. Air exerts an equalized 
pressure against the disc seal and O- 
ring from top and bottom, avoiding 
“pressure surge” and excessive varia- 
tions. 

In most cases a self-relieving regu- 
lator is used, but in some cases, as 
in a natural gas application, a non- 
relieving regulator should be used. 
On self-relieving models, when an 
adjusting screw is turned to reduce 
the pressure, excess pressure in the 
lower chamber bleeds past the stem 
to the upper chamber, to atmosphere. 
This permits stem movement and 
seal to be raised against an orifice, 
thereby lowering pressure. If a non- 
relieving regulator is used, the excess 
pressure is relieved manually. 

The construction of a regulator is 
very important. In most cases, un- 
less supply pressure is greater than 
300 psi, the regulator is of die cast 
zinc and the internal parts are made 
from brass to help prevent corrosion 


within the regulator if water becomes 
present. The disc seal should be of 
oil resistant Buna N rubber to guar- 
antee a positive seal between the disc 
seal and the disc seal seat. If there 
is not a positive seal this allows air 
to leak through the regulator when 
the regulated pressure is zero and 
could build up and cause damage to 
other equipment. 

All regulators have an_ initial 
pressure drop as the disc seal is 
opened, but as the air starts flowing 
on through, the pressure drop should 
not build up too high. Pressure drop 
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Fig. 3. Cross section of air 
pressure regulator. Port is 
opened when downstream 
pressure drops sufficiently. 


Fig. 4. Cutaway of automat- 
ic-draining filter. Discharge 
valve is actuated after suf- 
ficient water accumulation. 
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Fig. 5. Effect of air pressure on oil 
surface forces liquid up to a valve 
and then the oil drops to air stream. 


increases with the quantity of air 
flowing through the unit. 

When installing a pneumatic reg- 
ulator, know the facts—pipe sizes, 
cfm and psi of air, maximum inlet 
pressure, intermittent or continuous 
flow of air, self-relieving or non- 
relieving and desired regulated pres- 
sure. 


When To Use Lubricators 


Pneumatic lubricators are required 
in a pneumatic circuit whenever 
there are any moving parts in the cir- 
cuit that require lubrication such as 
cylinders, clamps, chucks, etc. The 
pneumatic lubricator will increase the 
life and reduce the maintenance of 
air-operated equipment. See Fig. 5. 

When installing a pneumatic lub- 
ricator, be sure you know the system 
in which it is to be included, pipe 
size, maximum cfm and psi, and in- 
termittent or continuous flow of air. 

A tank drain should be installed 
at the receiver tank to care for the 
large accumulation of water in the 
tank. A main line filter will take out 
water freed in the main supply line at 
the ceiling, but it will not take any 
water that comes in the down line 
from the ceiling to the point of use. 

Either an intermittent type or 
float type unit must be installed at 
or near the point of use. This is a 
must, as a great amount of water 
comes out in traveling from the ceil- 
ing down to the point of use. This is 
necessary even though a main line 
separator has been installed. End 
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HOW MUCH 
HOOD EXHAUST AIR? 


Plot Available Data, Chart Supplies Answer 


By HARRY L. BRYMAN, Mechanical Engineer, Brooklyn, N. Y. 


AVING INFORMATION on the 

tank perimeter, distance of hood 
above tank and air velocity desired, 
you need only to refer to the nomo- 
graph to find out the amount of hood 
exhaust air required. 

The indicated formula, also in- 
cluded in the nomograph, is empirical 
and has been developed from field 
studies. It, along with the other in- 
formation, is used to help determine 
the amount of exhaust air generally 
required to ventilate tanks contain- 
ing material of a non-toxic nature. 
This type hood is not recommended 
for toxic materials where the attend- 
ant must bend over the tank, thereby 
exposing himself to the possibility 
of inhaling the toxic vapors. 

For greater efficiency, dimension 


“D” should be figured at the mini- 
mum. Velocity “V’’ may from 
50 to 500 fpm, depending on cross- 
drafts under the hood. 

Here is how to use the graph: 


vary 


Question: What is the quantity of 
hood exhaust air required to vent- 
ilate a tank with a perimeter of 30 
ft? The hood is located two feet over 
the tank; air velocity under the hood 
should be 170 fpm. 


Answer: As indicated on the 
graph, start at point 170 on the V 
base and extend line vertically up 
to the intersection of two feet on 
diagonal D. Then move horizontally 
to the intersection of 30 ft on di- 
agonal P; then vertically down to 
base line Q, intersecting at point 
14,300 cfm. End 





DETERMINING HOOD 
EXHAUST AIR REQUIRED 
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This nomograph will simplify the job of determining the correct amount of 
exhaust air which will be required to fit a particular operation in your plant. 
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SIZING 
CONTROL 


TRANSFORMERS 


NDUSTRIAL electrical control 

circuits are usually operated on 
115 volts to reduce the electrical 
hazard to personnel working on the 
circuits and to promote longer liie of 
pushbuttons, limit switches and other 
control devices. A transformer with 
special characteristics is usually used 
to reduce the line voltage to the con- 
trol voltage. To obtain reliable con- 
trol circuit performance, this trans- 
former must have capacity to provide 
holding and inrush currents as re- 
quired without excessive voltage drop. 

Selecting the proper size trans- 
former for a control panel can be 
readily accomplished by following a 
few simple rules that have been used 
successfully on many applications. 
In order to determine the volt- 
ampere rating required you must 
know the holding and inrush volt- 
ampere rating of all the control de- 
vices that will be connected to the 
transformer. 

This data is normally found in the 
control manufacturers catalog or 
handbook. Table I shows typical 60 
cycle holding and inrush volt-ampere 
ratings of General Electric controls. 

After making sure the correct data 
is on hand, you should then deter- 
mine as closely as possible, the se- 
quence of operation of the control 
circuit. This sequence is the order in 
which the control devices are ener- 
gized or de-energized during the op- 
erating cycle of the machine being 
controlled. 

When all this information is ready, 
we can then proceed with the cal- 
culations to determine the correct 
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size transformer required. The first 
step is to determine the maximum 
holding volt-ampere rating of devices 
energized at any given time. This is 
found by following through the se- 
quence of operation and listing the 
maximum number and NEMA size or 
type of devices that would be picked 
up at any one time. After determin- 
ing this, we refer to the data shown 
in Table I to find the total holding 
volt-ampere load that the transform- 
er must supply. The sum of the hold- 
ing volt-amperes should be multi- 
plied by a safety factor of 1.25. This is 
used to allow for device tolerances and 
the additional heating effects of the 
inrush currents. 


By G. E. GIACOMELLI, 
Application Engineer, 
General Purpose Control Dept., 
General Electric Company 
Bloomington, Illinois 


After we have determined the 
maximum holding volt-ampere capac- 
ity required, we must determine the 
maximum inrush volt-amperes of the 
devices that will pick up or be ener- 
gized simultaneously. Again, this 
should be found by using the se- 
quence of operation and manufactur- 
er’s data as previously outlined. 

Determine which devices are being 
energized and obtain the total sum 
of the inrush volt-ampere of these de- 
vices by referring to the manufac- 
turer’s data. This sum is divided by 
4.0, as most control transformers are 
able to withstand a momentary inrush 
or overload of 400 per cent of full 
load rating. A well designed control 


Fig. 1. Sequence of operation chart is constructed to show exactly which devic- 
es are energized at each step in operation. Each device is identified by NEMA 
size and number of poles and includes inrush and holding volt-ampere data. 
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Table I. Typical holding and inrush volt-ampere 
rating of control devices based on number of poles. 


GENERAL ELECTRIC MACHINE TOOL TRANSFORMERS 0.5 KVA 
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Nema No. of 
Size Poles Holding 
00 2-4 13 
00 5-8 21 

24 

24 

2-3 59 

4-5 74 

2-3 142 

4-5 158 

2-4 156 

4 5 205 
CR2790 Control Relay 6 
CR2820 Pneumatic Timer 45 


Volt-Amperes 


8 


Inrush 
65 
101 
145 
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528 
572 
940 
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Fig. 2. Voltage curves of typical contro] transformers. 
curve when applying voltage and 0.2 curve when device is sealed. 





transformer will carry this 400 per 
cent inrush without dropping the 
secondary voltage below 95 per cent 
of its normal value. On transformers 
rated below 500 volt-amperes it is ad- 
visable to divide by 3.5 instead of 
4.0 because of poorer regulation. 

When the inrush volt-ampere has 
been determined, we must also deter- 
mine what devices were already ener- 
gized at the instant the devices just 
listed were being picked up. This 
holding volt-ampere is found in the 
same manner as outlined in the first 
step. These two sums are now added 
to obtain the required value. By 
using the larger of the two values 
found in this manner we will have the 
transformer rating for the circuit 
being calculated. 


JIC Requirements 


After the maximum load on the 
transformer has been determined, we 
should check to see if the application 
must comply with any particular 
code. Control panels built to JIC 
(Joint Industry Conference) stand- 
ards will require an additional volt- 
ampere capacity of 25 per cent over 
and above the calculated rating. This 
additional capacity is not to be less 
than 100 va nor more than 1000 va. 

After selecting the proper size 
transformer, we have to consider 
what primary and secondary voltages 
will be required. Control transform- 
ers are furnished with various pri- 
mary and secondary voltages, the 
most popular being 575/480/240 on 
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the primary and 115 volts on the 
secondary. 

To more clearly illustrate this 
method of calculating the size of a 
control transformer, we will work 
through a typical industrial control 
circuit. We must know exactly which 
devices are energized at each step in 
the operation and construct a se- 
quence of operation time chart, Fig 
1, showing when each relay or starter 
is picked up. This chart identifies 
each device by NEMA size and num- 
ber of poles and includes the inrush 
and holding volt-ampere data ob- 
tained from Table I. The solenoids 
were assumed to have an inrush of 
198 va and a holding rating of .66 va 

After constructing this sequence 
chart we can determine which opera- 
tion would have the largest trans- 
former load. By inspecting Fig. | 
closely we can see that more devices 
are energized at operation “six” than 
at any of the other operations. We 
can now list the devices involved at 
this time, along with the inrush and 
holding volt-amperes shown for each 
device and calculate the size trans- 
former. Table II shows how this is 
done. 

From these calculations we can see 
that a transformer capacity of 381.70 
va is required. Normally, the next 
larger standard size should be used 
which in this case would be a 500 va 
unit. This particular application will 
require a transformer with a 440 volt 
primary and a 115 volt secondary. 

If the control panel is to comply 
with JIC standards, we must add the 
additional 25 per cent capacity re- 


Use 1.0 


Table II. 


mines size of control 


Simple calculation deter- 
transformer 





Devices Volt-Amperes 
Energized Holding 
1M 24 
CRM 13 
CRA 13 
1CcR 21 
8CR 13 
Sol. A 66 
Sol. B 66 


216 
270.0 


Total 


216 x 1.25 


Devices Being Volt-Amperes 
Energized Inrush 


4CR 65 
2CR 65 
Sol. 198 
328 


Total 


r= 93.7 


3.5 
Indicating Lights Energized 
3 at 6 va each 18 va 


Total va = 270.0+-93.7+ 18=381.7 va 





quired. Twenty five per cent of 
381.70 is approximately 95 va and 
added to the original figure makes a 
total of 477.1. Again, the next 
highest standard rating should be 
used which is 500 va. 

It is realized that this method may 
become tedious and time-consuming 
on very large control panels. How- 
ever, the point to keep in mind is 
that we are trying to determine the 
size of a transformer that will pro- 
vide adequate capacity under maxi- 
mum load conditions. End 
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Fig. 1. Each tag has adhesive backing material cov- 
ered by easily-removable paper. For item restock- 
ing, lower portion is removed and sent to a clerk. 


TAG TRIGGERS ACTION ON 
PARTS REORDERING 


By PAUL L. WILLS, Supervisor of Maintenance Stores, 
Electronic Tube Div., Westinghouse Electric Corp., Elmira, New York 


ORKS ENGINEERING and 

maintenance departments of the 
Westinghouse Electronic Tube Divi- 
sion, Elmira, N. Y., have found an 
inexpensive, convenient method of 
identifying and ordering miscellane- 
ous expense shop supplies. 

Only two forms are needed to ad- 
minister this method: 1. Expense 
sticker tag, as illustrated with ad- 
hesive back covered with removable 
waxed paper. 2. Traveling purchase 
requisition card. 

The first step necessary to estab- 
lish this method is to assign an iden- 
tifying number to each expense item 
and to type a traveling purchase req- 
uisition card showing this number 
and ordering nomenclature. After this 
has been done, an order review point 
must be established for each item 
based on the usage and the neces- 
sary ordering lead time. An economi- 
cal ordering quantity must be set, 
based on the availability, value and 
the anticipated usage. Both of these 
quantities are put on the purchase 
requisition card in pencil, so that 


they can be changed if the activity 
so dictates 

The second step requires the pre- 
paration of an expense sticker tag for 
each item in stock. Both portions of 
the tag are filled out, showing the 
part number and the order review 
point (O.R.P.). This information is 
obtained from the purchase requisi 
tion card. Each tag is stuck to the 
front of its respective bin or shelf 
where the item is located. 

At this point a purchase requisition 
card and expense sticker have been 
prepared. The card has been filed and 
the sticker has been placed with its 
respective part. Now the system is 
ready to operate. 

To simplify the method of opera- 
tion each action taken is listed in 
sequence, as follows: 

1. When an item reaches the order 
review point the /ower portion of the 
tag is removed and filled out showing 
the initials of the attendant, date and 
balance on hand. Once a day they 
are forwarded to the ordering clerk. 

2. The ordering clerk matches the 
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lower portion of the expense sticker 
tag with the purchase requisition 
card, removes card from file and re- 
places it with lower portion of tag 
This enables us to know what pur- 
chase requisition cards have been 
removed from file; the tag is retained 
only until the card is returned from 
the purchasing department, then it is 
destroyed. (In our visible record file 
we insert the lower portion of tag 
under the plastic holder.) 

3. Each time an item is ordered the 
purchase requisition card is reviewed 
by the ordering clerk for economical 
ordering quantity. 

4. Before the card is sent to the 
purchasing department, a new ex- 
pense sticker tag is prepared by the 
ordering clerk. While waiting for de- 
livery of material these tags are filed 
numerically in a box. 

5. When the material is received 
.nd put in its correct location the 
expense sticker tag is removed from 
box and stuck on the respective bin 
or shelf and the cycle of depletion 
and reordering begins again. End 


Fig. 2. Use of stock tags on rotating 
bins. Worker shows how simple it is 
to remove lower portion of each tag. 
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Fig. 3. After lower portion of a tag reaches the ordering clerk, he withdraws 
matching requisition card, such as this one; the tag portion replaces card. 


Fig. 4. New stickers are kept on file for application after material receipt. 
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40-WATT RAPID START 
8-FOOT SECTION 
13° SHIELDING 


10% | $40.35 





18% | 6210 





40-WATT PREMIUM 3 
8-FOOT SECTION 
13° SHIELDING 


40.35 | 4-F40/3 


10%, 
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40-WATT RAPID START 
8-FOOT SECTION 
30° SHIELDING 


40.35 | 4-F40 


25% 








40-WATT PREMIUM 3 
8-FOOT SECTION 25% | 40.35 | 4F40/3 
30° SHIELDING __ 








|8-FOOT SLIMLINE 
13° SHIELDING 


10% | 3340 | 2-F96T12 





8-FOOT SLIMLINE 
30° SHIELDING 


25% | 33.40 | 2-F96T12 
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8-FOOT HIGH OUTPUT 40.85 | 2-F96T12/HO 
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10%, | 
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8-FOOT HIGH OUTPUT 
30° SHIELDING 40.85 | 2-F96T12/HO 
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1500-MA POWER GROOVE 2-F96PG17 


8° SHIELDING 57.15 


9.75 
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1500-MA POWER GROOVE 57.15 | 2-F96PG17 


20° SHIELDING 


22.5% 


9.75 | 





1500-MA POWER GROOVE 
ALUMINUM REFLECTOR 
20° SHIELDING 


67.65  2-F96PG17 


21% | 
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1500-MA POWER GROOVE 
PORCELAIN REFLECTOR 
ALUMINUM LOUVERS 40° X 30 


82.10 | 2-F96PG17 


29% 


9.75 





DIRECT-INDIRECT 
1500-MA POWER GROOVE 
35° X 35° SHIELDING 


57.00 | 2-F96PG17 


53% | 
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* Estimated lamp life for Power Groove. 
group re 
*** Estimated costs are based on average installation and operating costs. 
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lamping at 5000 hours for Power Groove lamp is followed, total annual cost is approximately five per cent lower. 
i Actual costs will vary according to room corditions, energy charges and labor. 


INDUSTRIAL LIGHTING 


By M. MILTON BUZAN, Manager, Advanced Engineering, 
Day-Brite Lighting, Inc., St. Louis, Missouri 


RACTICALLY every plant engineer interested in 

lighting an industrial area has, as a prime considera- 
tion, the economics of the installation. The word eco- 
nomics does not always mean the same thing to different 
people. For example, to some this may mean getting the 
cheapest fixtures, others might be considering lumens per 
watt and still others might be interested in maximum 
visual comfort. In an economic study, all these variables 
should and can be considered in the form of a cost and 
comfort comparison table. 

Probably no single aspect of industrial lighting eco- 
nomics gets more attention than the cost comparison 
table. Every manufacturer has prepared at least one to 
show the benefits of using his product, and lighting spec- 
ifiers usually have one within easy reach to prove that 
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there is really only one lighting type to be considered. 

This wide use of cost comparison tables is understand- 
able as there is no other way you can assign dollars and 
cents to the variables of a lighting installation and weigh 
all factors. The thing to remember about these tables, 
however, is that they were calculated using certain as- 
sumptions and conditions. If any one of these conditions 
is different on the particular job under consideration, 
the results may be somewhat in error. 

A typical cost and comfort comparison table prepared 
for industrial lighting fixtures is shown in Table I. Since 
this is a low-bay condition, only fluorescent fixtures have 
been considered. This might be called a comparison of 
lamp types since the fixtures are basically units with 10 
and 25 per cent uplight. 

Conditions applying to this particular analysis are 
shown in the table caption. The lighting level of 100 
fc is in keeping with the new Illuminating Engineering 
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cen Gunes een 1 Table I. Left: Industrial cost and comfort comparison is based on 100 ft by 100 

PER CENT ft area; 14-ft mounting height; 100 fc maintained; two shifts, 17 hours/day, five 
days/week, 50 weeks/year for a total of 4250 hours/year; 8% hours/start; 40- 
. watt rapid start, 800-ma rapid start and Power Groove lamp life* 9800 hours with 
} | group relamping at 7100 hours**; 8 ft slimline lamp life 10,500 hours with group 
relamping at 7800 hours; 40-watt premium 3 lamp life 9000 hours with groxz re- 
lamping at 6375 hours; fixtures washed at relamping and power at 1'4 cents/kwh. 
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cent of light before group replacement would not be too 





serious 
Group relamping was chosen in place of individual re- 





other hand, the labor required to replace one lamp at a 
time frequently costs more than the lamp being replaced 


lamping as it costs very little in labor per lamp. On the 





If a group relamping cycle is properly calculated, there 
will be little life sacrificed in the lamps still burning when 
they are removed 





It would be nice if lighting fixtures were washed twice 





a year, but since they usually are not, a realistic period 
should be chosen. The table considers a washing inter- 





val to coincide with the group relamping period 





Referring again to Table I, | is see how some of 
these lamp types compare. Let us der the first 1 





fixtures as these are all porcelain-enameled reflector fix- 
tures. An item that becomes immediately apparent is 
that the fixture cost for both the 10 and 25 per cent up 
light fixtures is the same for a given lamp 





Maintenance factors were calcuated using two vari- 
ables. These are the per cent of light lost due to dirt 
accumulation*, and the per cent of light lost through 








lumen depreciation of the lamps, Fig. 1. It has been 
determined that specific designs of fixtures tend to ac- 
cumulate dirt at same rate, regardless of lamp type 
Lumen depreciation creates the difference in lamp types 
as each of the lamp types has a different depreciation 
characteristic. In general, lamps operating at higher 
currents have faster lumen depreciation. This is partic- 
ularly noticeable on the curve for the F96PG17 lamp 
Society (I. E. S.) recommendations for typical medium shown in Fig. | 
assembly bench or machine work and is calculated using =——— 
oe =e : * Dirt accumulation was covered in Plant Engineering article “What Is Your 
terminal maintenance. Terminal maintenance is also an MF In Lighting?”, April, 1960 
I. E. S. recommendation and means that the lighting level 
will never be permitted to drop below the design value. 
Room size and reflectances were selected to simulate 
low-bay conditions and fairly clean interiors. It is felt " ’ 
that in most plants there is a definite trend toward F40/CW & F96TI2/CW 
painting the interiors with light and cheerful colors. _—F40cw/3 
Burning hours per year was set at 4250 hours with . 
the lamps burning 82 hours per start. This increased — 
the life of the lamps appreciably and had to be con- 
sidered. For example, the life of Slimline lamps increased gee Ti2/cw/H0 
140 per cent at 8/2 burning hours per start. Similarly, F96PGI7/CW 
rapid start lamps increased 130 per cent and the newer : + 
Premium-3 lamps increased an estimated 120 per cent. 
For the 1500-ma lamp, there is also an estimated in- 
crease but absolute values have not yet been established. 
Group replacement periods then become quite depend- 
ent on the increase in lamp life and were selected using 
mortality curves and points at which 10 per cent or less BURNING HOURS 
of the lamps had failed. It is felt that many industrial 
plants do not maintain their lamps with individual re- Fig. 1. Per cent of light lost due to lumen depreciation 
placement as they burn out and that a loss of 10 per of fluorescent lamps for various types and burning hours. 
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In order to show initial costs clearly, Table II pre- 
sents them in a simpler form. Here it is apparent that 
the installed cost decreases as the lamp current increases. 
This is due to fewer fixtures being required for the higher 
lumen lamps. As a comparison, we have only $0.69 per 
sq ft for a Power Groove fixture as opposed to $0.94 per 
sq ft for the standard 40-watt rapid start fixture of the 
same type having 25 per cent uplight. 

If we stopped right here it would appear that the 1.5 
ampere lamp is the lamp to use for industrial lighting 
applications. We do have to live with this installation, 
however, so operating costs should also be considered. 
Referring to Table III you will note that a reversal has 
taken place. The fixtures that had the highest initial cost 
now have the lowest operating cost. 

Again, it is not correct to make our evaluation based 
only on part of the problem, so a column for total annual 
cost is provided in Table I. This weighs both the initial 
cost and operating costs in the proper amount and adds 
them together. 

From this, we find that with the conditions we have 
established and the assumptions made, there is no start- 
ling difference between lamps or fixtures at the present 
time. The differences that are shown are relatively small. 

All of the foregoing data has considered only dollars 
and cents. In a pure economic study, this may be all that 
is necessary. Perhaps we should consider why we are 
going to a lighting level of 100 fc in the first place. 

Lighting fixtures are purchased not because the user 
wants to see a certain number of fixtures on the ceiling 
but because he wants to provide good seeing conditions. 
This seeing is important in all plant areas for better 
seeing can mean increased production, fewer rejects and 
many other benefits. 

Without footcandles we see nothing. Coincident with 
footcandles there must be visual comfort. This is the 
other part of our seeing requirement. Comfort is shown 
in Table I in the form of glare factor numbers. 

Glare factors can be explained simply by considering 
the lower numbers as offering a more comfortable instal- 
lation. These factors take into account all of the sur- 
rounding conditions created by the installation of fix- 


tures in a given area. It is an evaluation of the result 
before the installation is made. 

These glare factor numbers by themselves are mean- 
ingless. Figure 2 presents a glare factor evaluation scale 
which allows relation of the glare factor number to the 
activities that can comfortably be performed with that 
glare factor number. Working the other way, the eval- 
uation table tells what glare factor must be used to pro- 
vide comfortable seeing conditions for various tasks. 

As an example, a typical office area should have a glare 
factor of 40 or less. This would be about the same as 
required for an industrial area in which there is medium 
bench and machine work. As the sizes of the parts be- 
come smaller and more detail is involved, lower glare 
factors are needed to provide comfort. Casual tasks, such 
as rough assembly, can tolerate considerably higher 
glare factors. 


Analyzing Glare Factor 


Values in the glare factor column are shown for both 
endwise and crosswise viewing. In analyzing these fig- 
ures it is easy to conclude that fixtures with a large per 
cent of uplight are more comfortable. Part of this is 
due to the decreased contrast between the fixture and the 
ceiling. Additional gain in comfort of the 25 per cent 
uplight units, particularly in the crosswise viewing dir- 
ection, is due to the better lamp shielding of these units 
compared to the 10 per cent uplight types. 

Up to this point we have not even considered the last 
three fixtures on the chart for economically they have 
not shown promise. Now, however, since comfort is an 
important part of a lighting installation, they should be 
considered. 

To really have comfortable lighting in both directions 
where viewing cannot be oriented, better shielding in 
both directions is essential. This can be accomplished by 
using standard porcelain enamel reflectors with louvers. 
As can be seen in Table I, the economics are less favor- 
able; 149 per cent, but the comfort is fine. 

Many people think the term “industrial” refers to 
foundries or very rough manufacturing areas. This con- 





TABLE Il 


INITIAL COST—CENTS PER 
SQUARE FOOT 


10% UP 25% UP 





$0.96 
0.93 
0.90 
0.83 


15% UP 


$0.94 
0.91 
0.88 
0.81 


23% UP 


40-Watt Rapid Start 

40-Watt Rapid Start (Premium 3) 
8-Foot Slimline 

8-Foot High Output 





8-Foot Power Groove $0.72 $0.69 





TABLE Ill 


OPERATING COST—CENTS PER 
SQUARE FOOT 


10% UP 25% UP 





$0.23 
0.24 
0.23 
0.26 


40-Watt Rapid Start 

40-Watt Rapid Start (Premium 3) 
8-Foot Slimline 

8-Foot High Output 


$0.23 
0.23 
0.23 
0.26 


15% UP 23% UP 





$0.29 $0.28 


8-Foot Power Groove 
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cept is so well planted that possible application of com- 
mercial fixtures in some of the cleaner industrial plants 
is completely overlooked. 

To illustrate this, Fig. 3 shows a direct-indirect type 
of unit employed to light printing presses. Even though 
there is a certain amount of mess on the floor from the 
presses, the floor as well as the walls are kept light to 
provide a high degree of visual comfort. Even audio 
comfort has been considered in this installation as the 
white acoustical ceiling tile is used on the upper wall 
areas to help deaden press noises. 

It is not too unusual to find recessed lighting appearing 
in areas which a few years ago were strictly reserved 
for industrial type fixtures. This is understandable as 
the highest average wage is in the plant, not the office. 
Recessed lighting plus acoustical treatment, light color- 
ful walls and even wired music all increase worker mor- 
ale and directly affect production. 

Recessed equipment reduces maintenance costs as there 
is very little area to attract and hold dirt. Figure 4 illus- 
trates the comfort possible by using recessed troffers in 
a machine shop. 

In the selection of equipment both economically and 
comfortwise, the first evaluation should be on comfort. 
Choosing those fixtures which have glare ratings in line 
with the required comfort level immediately insures a 
comfortable installation. From this group we can then 
evaluate the total annual cost figure and select the most 
economical lamp and fixture combination. End 





Fig. 3. Top, right: Direct-indirect louvered fluorescent 
lighting unit employed to light up-to-date printing plant. 


Fig. 4. Right: Recessed troffers in this modern machine 
shop have little area to attract or hold dirt, keep cleaner. 
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Fig. 2. Table tells what 
glare factor must be used to 
provide comfortable see- 
ing conditions for tasks. 





What About Industrial 
Vehicle Utilization? 


How did this company save $67,000 
annually, at an outlay of $7050? 


Do you know how to make a survey — 
on vehicle utilization—from start to 
finish? 


Like to know what equipment you 
would need--how much it costs? 


How did the authors successfully 


“sell” their management on the © 


wisdom of a thorough materials 
handling survey? 


You will find the answers to these 
questions in this article by three 
materials handling experts. 


ETERIORATION of our materi- 

als handling system was evident 
throughout our plant. Symptomatic 
of the problem was the continually 
over-crowded condition of the repair 
floor, the lack of spare vehicles, the 
increasing calls for aid from produc- 
tion areas and the number of formal 
requests for additional materials 
handling equipment. 

The mounting vehicle repair cost 
was another indication of trouble. 
Operating as we were from break- 
down to break-down, we had all the 
usual waste that is part of an emer- 
gency program. By making only the 
repairs necessary to get a truck oper- 
ating, we were paving the way for 
additional, costlier failures. It was 
necessary to stock an increasing in- 
ventory of expensive assemblies to 
help facilitate repairs 

Two courses of action were open. 
The first would be to employ the 
services of outside materials handling 
consultants who would analyze the 
problem and design a materials hand- 
ling system adequate for our produc- 
tion needs. The second course would 
be to use the combined talents of our 
maintenance, methods engineering, 
(plant engineering,) planning, stock- 
rooms, shipping and transportation 
personnel to analyze the situation and 
make recommendations for a solution. 


ELECTRIC TRUCKS 


AT CRANE 
Part Il 


By LOUIS MARTH, Manager, Material Handling Operations 
WILBUR T. JOHNSON, Superintendent, Material Handling Operations and 
ARNOLD J. HAMILTON, Supervisor, Transportation Section and Garage 


all of Crane Company, Chicago, II 


The merit of the first course was 
nullified by one, large-size obstacle 
time. 

The time factor was largely respon- 
sible for the decision to adopt the 
second course. There was another 
good reason for following the second 
method. Key personnel in each de- 
partment had a thorough knowledge 
of operations in their respective areas. 
By combining this knowledge and 
acting upon it, management believed 
that corrective measures could be 
instituted without undue delay. 


Set Up Committee 


A committee of seven men, repre- 
senting: 1. Planning Department, 2. 
Methods Engineering (plant engi- 
neering), 3. Stockrooms, 4. Transpor- 
tation, 5. Shipping and 6. Manage- 
ment, was appointed. Their function 
was to collect and analyze data, to 
make and implement solutions when 


PER WORKING HOUR 


and to 
areas 


an agreement was reached 
make recommendations in 
which required additional or outside 
aid. 

The committee started by assigning 
responsibility for different areas of 
investigation to various members 
The initial phase included six areas: 

1. Vehicle utilization 

2. Vehicle repair costs 

. Battery maintenance and dis- 
tribution (electric trucks) 
Inter-department material flow 

5. Warehousing and shipping prac- 

tices 

6. Local area control practices 

Of the six recommended areas of 
inquiry, the first, vehicle utilization, 
paid the largest dividends. Facts that 
were provided by this segment of the 
survey were instrumental in our 
formulating and adopting a preven- 
tive maintenance system for power 
trucks and allied equipment 

The first problem was recording 
truck usage. Two weeks of testing 


PER WORKING DAY 
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Fig. 1. Information recorded on disc 
attached to truck was transposed to 
chart as percentage of daily truck 
use. Colored plus white area is rec- 
ord of first week’s usage, white area 
represents second week’s. usage. 
Third hour is only one where truck 
usage was higher in second week. 
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with various types of recorders pro- 
vided data on different truck func- 
tions, such as lifting and running, 
running only, or mileage and time 
used. In our particular operation the 
detailed information provided by 
recording lift and movement as 
against movement only, was not nec- 
essary. The same was true of mileage 
and time recorders. 

Considering that the clerical effort 
involved in analyzing and charting 
the multiple function recorder as op- 
posed to the single purpose unit, was 
approximately three times as great, it 
was agreed to use only wheel turning 
time as the indication of vehicle use. 
The “Servis Recorder” of the Service 
Recorder Co. was the unit selected 
for the survey. It operated on the 
pendulum principle and _ recorded 
truck movement time in minutes on 
72-hour discs. This unit was easily 
attached to the equipment. 

Number of minutes of vehicle use 
indicated by the recorder, were trans- 
posed into percentages of hourly use 
and transcribed to a daily graph that 
was developed by the committee. 
Average minutes worked per day were 
reduced to percentages of daily use 


“ar 
CHKD. BY. 





DATE 





MINUTES OF VEHICLE MOVEMENT PER HOUR 


and transferred to a weekly graph. 
Graphs were reproduced on flimsies 
which allowed visual comparison of 
two or more weeks’ charting by plac- 
ing one flimsy on top of the other. 
This method of comparison immed- 
iately demonstrated the presence of 
undesirable or unusual work patterns 
which might become chronic. 


Why Trucks Aren't Used 


As an example of this, one chart 
indicated that the seventh working 
hour daily produced practically no 
truck movement. Upon investigation 
it was disclosed that the truck oper- 
ator was servicing the men at the 
machines with clean wiping cloths 
and removing soiled wipers, counting 
them and taking them to the supply 
stockroom. All this was done afoot 
and consequently the truck was out 
of service for almost an hour at a 
time when it was badly needed. By 
agreeing to have the chipman service 
the department in the delivery of 
clean wipers this supervisor helped 
solve his material handling problem 

In another instance, a department 
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had placed a request for a battery 
powered walkie-type truck, claiming 
that stock helpers were waiting too 
long for the rider-type truck to move 
heavy material. The supervisor said 
that the operator had as much as he 
could handle. When the vehicle 
movement was checked it showed 
slightly less than 50 per cent usage. 

Investigation disclosed that the 
power truck operator was identifying, 
tagging and recording each load re- 
ceived from the machine shop before 
putting it in stock. He was perform- 
ing a stock helper’s function while 
the truck stood idle and the stock 
helpers waited for service 

When this was corrected, the truck 
time charts showed a 50 per cent in- 
crease in movement and the request 
for a vehicle was withdrawn. 

In one department, three 4000-Ib 
fork trucks and operators were used 
on the first shift and two trucks and 
operators worked the second shift 
Charting of the first shift showed the 
combined use of the three trucks was 
approximately 174 per cent out of a 
possible 300 per cent. The combined 
use of the two night vehicles totaled 
approximately 78 per cent out of a 
possible 200 per cent. Because the 
work areas were adjoining, the super- 
vision agreed that two trucks and op- 
erators on the first shift and one truck 
and operator on the second shift 
could perform the necessary work. 

It was agreed to purchase and in- 
stall meters on these trucks to keep a 
continuous performance record and 
so substantiate the decision. Two 
operators and one 4000-lb fork truck 
were thereby released for other work 
at an estimated yearly savings of 
$18,000. See Figs. 1 and 2. 

It was not unusual for a supervisor, 
when first approached by the commit- 
tee, to complain about lack of truck- 
ing service and to believe that his 
vehicles were being utilized to full 
capacity. In most cases this was 
shown to be in error and corrective 
measures increased truck usage and 
relieved the situation. 

In one machine shop, however, it 
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Fig. 2. Tabular presentation of truck 
utilization expressed in minutes of 
vehicle movement per hour and per 
day are shown graphically in Fig. 1. 
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was shown that truck use time was 
very close to full capacity and the 
machine operators were still dissatis- 
fied with the delivery uf castings to 
their machines. Analysis of the oper- 
ation showed that the power truck 
was servicing two fairly wide-spread 
areas and travel distance used up con- 
siderable time. 

The committee suggested that be- 
cause the machine operators were 
paid on an incentive basis, they would 
benefit if they would service their 
own machines with walkie-type trucks 
placed in the two areas. A test with 
equipment borrowed temporarily from 
other departments, proved that the 
suggestion was sound. 

A purchase order was placed for 
two walkie-type trucks at approxi- 
mately $3500 each. On receipt of the 
two vehicles, a 4000-Ib fork truck, 
one additional 36-v battery and one 
power truck operator having a com- 
bined yearly value of approximately 
$16,000 were released for other work. 

The simple solutions to these prob- 
lems were characteristic of the ma- 
jority of cases, but there were situa- 
tions where it was necessary to follow 
a truck and operator for several days 
in order to obtain sufficient data for 
a decision. In some cases it was found 
that either through subordinates or 
perhaps the operator himself, the man 
and vehicle were doing everything 
from messenger service to refuse dis- 
posal. As soon as the truck and oper- 
ator were confined to their assigned 
area and duties, the problem ceased 
to exist. 

The success of the vehicle utiliza- 


tion program was due to the good will 
and co-operation received by the sur- 
vey team from shop supervision. This 
general attitude was produced by the 
well thought out approach used by 


the survey personnel. Committee 
members were aware that the idea of 
a survey team inquiring into and 
possibly re-arranging a department’s 
material handling methods would be 
received by departmental supervision 
with something less than enthusiasm 

It was decided that “infiltration” 
and “softening up”’ tactics were in or- 
der. Accordingly, a program formally 
referred to as “education and demon- 
stration” was introduced to the de- 
partment superintendents at their reg- 
ular meeting. 

The committee demonstrated the 
use of meters and graphs and ex- 
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plained what could be reasonably ex- 
pected as a result of the survey. 

The committee emphasized that 
there would be no changes made in a 
department without the prior accept- 
ance by the department head. They 
also stressed that any change insti- 
tuted by the committee would be re- 
versed by common consent if and 
when such changes tended to impair 
that department’s efficiency. The 
members affirmed to the supervision 
that in problem areas where the sur- 
vey analyses indicated that additional 
equipment was necessary, it would be 
forthcoming. 

They asked for the active co-opera- 
tion of the shop supervision in review- 
ing the utilization charts, seeking 
reasons for unusual lost vehicle time 
and helping to provide solutions to 
handling problems. All reports were 
to be agreed to by both the committee 
members and shop supervision as to 
facts and proposed changes. It was re- 
quested that all proposed solutions be 
given a reasonable trial by department 
personnel and not be discarded until 
adjudged failures after thorough in- 
quiry by the committee and the de- 
partment head. 


How To Get Cooperation 


The “infiltration” tactics consisted 
of starting the survey with the de- 
partments whose supervision were 
members of the survey committee. 
This act insured the co-operation that 
was necessary at the start of the 
project and it was hoped that the re- 
sults in the first several areas would 
pave the way for the rest of the plant. 

This proved to be the case. It 
turned out to be the only sales pitch 
needed to sell the survey. After being 
shown the previous reviews and noting 
the problems encountered, the pro- 
posed solutions and the results ob- 
tained, supervision gained confidence 
in the methods and planning of the 
survey team. When shown how the 
meters and graphs pinpointed vehicle 
use time at any given period of the 
day showing the exact time that de- 
lavs occurred, and thus providing 
clues to the lost time problem, they 
were interested. 

When it was demonstrated that the 
graphs would reveal chronic abuses of 
starting, lunch and wash-up times and 
in general give a complete picture of 


hourly vehicle activity, the supervisors 
were, without exception, helpful and 
co-operative. 

One week or more before an area 
was to be surveyed, the committee 
members arranged a meeting with the 
department head and its immediate 
supervisors. A short explanation of 
meters, charts and graphs was fol- 
lowed by showing previous reviews 
and describing their results. 

Supervisors explained to their truck 
operators that a meter would be 
affixed to their truck for a two-week 
period. They emphasized that the 
survey was for the purpose of helping 
each area in its material handling 
problems and that the survey would 
also show when certain trucks had 
more work than could be handled 
efficiently. In such cases relief would 
be provided either from an area of less 
activity or through additional equip- 
ment and personnel. 

The section supervisors were noti- 
fied at the time the meters were actual- 
ly placed on their equipment and 
again when they were removed. When 
the section charting had been ac- 
complished (usually within a week) a 
meeting with supervision was ar- 
ranged and the indicated vehicle utili- 
zation discussed. 

After determining the reasons for 
any delays, probable solutions were 
discussed by both sides and a report 
was prepared. The report was not 
made final until both sides agreed as 
to its contents. All pertinent data 
were included and areas requiring ad- 
ditional investigation or charting were 
then scheduled and given a target 
date. As each section of the report was 
reviewed and finalized it was distrib- 
uted to management and department 
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supervision. In each instance depart- 
mental supervision was lauded for its 
help and co-operation. 

Perhaps it would be helpful at this 
point to list some of the more com- 
mon faults that were found. The most 
frequent complaint that appeared was 
that vehicles were off the production 
floor because of mechanical difficulty 
too often and too long at a time. Driv- 
ers in some cases would take trucks 
to the repair floor without first notify- 
ing the supervisors. This at times 
started a production delay which 
would snowball into a full fledged tie- 
up. Sometimes a vehicle was taken 
to the repair shop two or more times 
in a day or for short periods on several 
consecutive days. 


Causes of Delay 


Minor repairs and adjustments 
were the principal reasons for visits 
to the repair floor, but the lost time 
involved was a major cause of ma- 
terial handling inefficiency. Delays 
were found to be due to waiting for 
truck service, (battery changes, gaso- 
line and oil filling, etc.), elevator de- 
lays, aisle bottlenecks, unsafe load or 
floor conditions, absence of power 
truck operators or their doing work 
that would be more suitably assigned 
to other personnel, late starting, 
“stretching” of lunch or “break” pe- 
riods, early quitting, searching for ve- 
hicles that were “lost” on a previous 
shift and for sundry other reasons. 

Lack of sufficient material han- 
dling service was sometimes caused 
by sending a vehicle and operator long 
distances or out of the production 
area in the name of expediency. Mis- 
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understanding of instructions and im- 
proper or insufficient material identi- 
fication caused lost handling service. 
There were cases where, particularly 
at the end of a shift, a vehicle was 
extremely busy and could not handle 
all the required duties without addi- 
tional time. 

The first resolution to be proposed 
by the committee was the addition of 
repair shop personnel to speed up 
truck repairs. Coupled with this was 
the urgent recommendation for com- 
piling and adopting a preventive 
maintenance program for power ve- 
hicles. In addition, it was urged that 
spare vehicles be provided on a rental 
basis if necessary, to replace vehicles 
sent to the repair floor. 

Next, the committee proposed that 
the truck repair shop be placed under 
the direct supervision of the material 
handling department. The proposal 
included the transfer of battery charg- 
ing and handling from the electrical 
department to the material handling 
department. These moves were de- 
signed to produce closer liaison be- 
tween the over-all production areas 
and the repair functions. 

The proposal would also insure that 
the repair shop would work on equip- 
ment that was most beneficial to the 
plant at large and establish repair 
priorities which would allow the best 
plantwide use of our available ma- 
terial handling resources. As a record 
of lost time and as an admission ticket 
to the repair floor, it was suggested 
that an IBM card be signed by the 
section supervisor and punched in and 
out at the garage. This would prevent 


vehicles reaching the repair floor with- 
out prior knowledge by the supervisor. 
See Fig. 4. 

Elevator tie-ups at starting and 
quitting times were relieved by re- 
routing vehicles and assigning specific 
elevators to specific vehicles. Elevator 
tie-ups because of material were re- 
lieved by making transfer areas avail- 
able at each floor near the elevator 
Thus the material could be placed in 
the transfer area until the elevator 
was available or until a full elevator 
load was ready. 

To eliminate aisle bottlenecks, 
aisles were widened where possible, 
and re-marked. A more firm house- 
keeping policy was insisted on in each 
section. Unsafe conditions were, of 
course, remedied as they were un- 
covered. Truck operator duties in each 
section were screened and activities 
that interfered with material handling 
were reassigned to other personnel. 

Except at starting and quitting 
times and when moving emergency 
loads, truck operators were confined 
to their assigned area. Material to be 
moved between sections was to be 
placed in the regular inter-department 
transportation station areas and 
moved by that section in accordance 
with their regular procedure. Special 
or rush loads were to be phoned in to 
the central inter-department trans 
portation station where the regular 
dispatcher would contact a driver via 
two-way radio and move the material 

Each section was requested to have 
an auxiliary power truck operator 
trained to avoid delays when the regu 
lar operator was absent. Truck opera- 
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Fig. 3. Some of trucks on which sur- 
vey discussed in article was con- 
ducted. Here, batteries are recharged. 


Fig. 4. Drivers would take trucks to 
repair floor without notifying super- 
visors, so this card was introduced 
as “admission ticket” for repairs 
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tors were reminded of proper starting 
and quitting times. In some cases, 
vehicle operators were reassigned. The 
transfer of garage and battery charg- 
ing facilities to the material handling 
department was approved almost im- 
mediately at the conclusion of the re- 
view and in a large measure eliminated 
‘lost, strayed or stolen” equipment. 

Other economies were realized in 
areas that were serviced with two or 
more vehicles. Many times it was 
found that additional vehicles were 
being held as a convenience or as in- 
surance against production stoppage. 
This was the result of the lack of a 
plantwide spare vehicle pool. The re- 
corder meters proved to be the power- 
ful tool that eliminated this practice, 
and it was satisfying to see how the 
evidence of truck use as recorded on 
the meter discs stopped all negative 
discussion when displayed either to 
supervision or truck operators. 

When the combined vehicle use of 
two vehicles operating in adjacent 
areas totaled less than the percentage 
that was considered full capacity for 
one vehicle, there was a trial period 
using only one truck. Similarly, if 
the combined use for three trucks 
totaled less than the accepted full 
capacity for two, one vehicle was re- 
leased. This procedure was followed 
in all multi-truck operations in ad- 
jacent areas. A careful, metered check 
was kept on the remaining piece of 
equipment. This practice proved so 
successful that it was never necessary 
to replace a vehicle that had been 
removed from service. 

On the other side of the picture, 
in isolated instances, vehicles were un- 
disturbed in areas where they were not 
giving satisfactory service percentage- 
wise. Various factors including tight 
schedules, unusual areas, nature of the 
work, such as picking and packing 
with high rider control vehicle, special 
handling and other activities were 
good and economical reasons for this 
decision. 

Of the 11 two were 
scrapped because of age, obsolescence 
and general deteriorated condition, 
nine were used to form a spare vehi- 
cle pool which provided a valuable 
adjunct to our future vehicle preven- 
tive maintenance program. 

Impressive as this is, it is felt by 
our personnel that the most important 
result of the survey is not recorded 


vehicles, 
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At this point perhaps a few statistics will be interesting to the reader. 


1. Total calendar time of survey—approximately seven months 


2. Total number of rider-type vehicles reviewed—182 


3. Total costs: 


a. Purchase price 


b. Labor—installation and changing 


c. Clerical expenses 


Total Expenditure 


disc and recorders 


$1050.00 
3000.00 
3000.00 


$7050.00 


SURVEY RESULTS 


Vehicles released for other work 


Personnel released for other work 
Annual Savings—$67,000.00 





in so many dollars saved or so many 
problems solved. It is rather in the 
knowledge gained in the field of ve- 
hicle utilization. It was learned that 
the best informed supervisor is no 
match for a positive recording ap- 
purtenance. It was learned that some- 
times stubborn resistance to change 
faded away when faced with the im- 
personal correct data from the record- 
ing disc. It was learned that work in- 
equalities exist where they are totally 
unexpected. It was learned that sav- 
ings existed where expenditures were 
anticipated. 


Tips for Success 


A suggestion to interested readers 
would be this—unless you have ve- 
hicle work load and time pinpointed 
to the nth degree, do not rely on your 
own or your supervision’s judgment 
to accurately gage the utilization re- 
ceived from your vehicles. Rather, run 
a definite test. Recorders and discs 
are available at approximately $50.00 
each, including installation. Start on 
a small scale, but include a whole 
department, or a section of a depart- 
ment, or adjacent sections, or fol- 
low an operation through a production 
sequence. 

When pilot tests indicate the useful- 
ness of a full survey, keep the follow- 
ing in mind. 

* Purchase enough recorders and 
discs to service the largest of the areas 
to be reviewed. 


e Provide at least a two-week test 
period. 

® Be sure to inform department su- 
pervision, other officials and the ve- 
hicle operators of the proposed instal- 
lation and the expected results. 

® Emphasize that benefits extend 
both ways. 

e Do not explain the technical de- 
tails of the meter, but show and ex- 
plain the recording discs. 

® Be fair and reasonable in your 
evaluation of the work load. Allow 
leeway for production variations. 

e Provide additional vehicles where 
and as soon as it is demonstrated that 
they are necessary. 

® Be equally firm in removing ve- 
hicles where it is determined that 
utilization is unsatisfactory. 

As mentioned before in this article, 
it was found that for our plant, wheel 
turning time was a sufficiently ac- 
curate gage. We believe that this will 
hold true for the majority. It may be 
necessary for special reasons to use 
lift and motion analysis. In such cases 
it should be expected to triple labor 
and clerical expenditures. 

One last word of advice: where ap- 
proval for a test run is not readily 
forthcoming, note this—one plant, 
one survey, one result—$67,000.00 
savings annually. End, Part II. 


The first part of this series, ‘‘Why Electric Trucks 
at Crane? In-Plant Survey Dictates Choice,’’ ap- 
peared in the March, 1961 issue of Plant Engineer- 
ing. The last part will describe the preventive 
maintenance program for trucks at Crane Co. 
and will be published next month. 
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Primer on TEMPERATURE CONTROL 
WITH FILLED SYSTEMS 


By JOHN KEELER, The Partlow Corporation, 
New Hartford, New York 


PECIALIZATION in the —30 to 1100 F temperature 

control range brings us in contact with hundreds of 
industries and plants where heating, or refrigeration, is 
an important—if not primary—factor in either plant 
environment or processing. 

Yet in many of these plants vitally concerned with 
temperature, we have found little comprehension of the 
fundamental principles of temperature control. And with- 
out these basics to draw upon, individuals overlook 
numerous opportunities to increase efficiency, reduce 
costs and improve product or process quality. 

In many other plants, we have found that a little 
knowledge was prohibiting the adoption of temperature 
control systems. Here, people assumed high initial costs 
for intricate controls and expensive maintenance of com- 
plicated systems. 

We have been able to demonstrate consistently that 
precise temperature control can be obtained at realistic 
costs and without serious servicing problems. More often 
than not, the control systems have paid for themselves 
quickly in saved fuel, freed manpower and improved 
product or process uniformity. 

In the temperature ranges common to most industry, 
the principle of change in liquid volume in response to 
temperature variation can be applied economically and 
precisely. A system using this principle employs mercury 
confined in a steel or stainless steel bulb and capillary. 

In filled system temperature control, using mercury, 
the changes in liquid volume can be put to work to effect 
the following: 1. Automatic control of processes. 2. Indi- 
cation of working or process temperatures. 3. Automatic 
temperature recording. 4. Limit control and 5. Safety 
insurance. 


Automatic Process Control 


In its simplest form, process control is just a matter 
of maintaining the right temperature—hot or cold— 
throughout an operation. A wide variety of instruments 
is available for this job, depending on the temperature 
range, required sensitivity, desired accuracy, whether the 
control is be operated electrically, pneumatically or me- 
chanically and whether the control is to actuate an electric 
heating element, steam valve, or gas valve. 

The system is basically characterized by on-off action. 
The control is set at the temperature to be maintained 
during the process. When the sensing element detects the 
process temperature rising, the mercury expands to bring 
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Fig. 1. Example of two-point control setup for effecting 
needed firing according to range of temperature change. 


about a shutoff of the heat supply. When the temperature 
drops, the reverse occurs, and heat is again applied to 
maintain the process ‘cmperature. 

If you plotted this o»-off action on a graph, with a 
horizontal line representing the set-point temperature, 
you would have a regular saw-tooth pattern bisected by 
the set-point line. The more sensitive the instrument, 
the closer together the points of the saw teeth. 

Our controls employ simple mechanical linkages which 
are basic to our instruments and are interchangeable for 
easy servicing. The force of the mercury is directed 
against a diaphragm-plunger assembly. In its simplest 
form it is a single on-off electric switch operated by the 
plunger. In another instance the electric circuit may be 
connected to a relay which, in turn, controls the action 
of the electric heating element. If a heating system is 
gas-fired, a solenoid valve may be used to control the 
fuel flow. 

Numerous variations of the system are utilized in 
different control models or in specialized control applica- 
tions. These include two-point control and throttling con- 
trol. 

As opposed to saw-tooth on-off control, the path drawn 
by a throttling control will settle out to a smooth, straight 
line once an equilibrium between heat input and load 
is reached. A throttling control automatically selects a 
different position of the valve or amount of heating flow 
for every change in temperature which its bulb senses. 

Automatic programming of process temperature con- 
trol can be applied economically and efficiently through 
either the on-off, or throttling systems to proportion tem- 
peratures throughout the processing period. The predeter- 
mined time-temperature pattern is used to produce a cam 
which removes the need for manual operation of switch 
or valve settings. This cam eliminates the possibility of 
human error and can greatly improve product quality 
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Fig. 2. Valve motor operates through relay responding to 
pickup of sensing element of the potentiometer control. 


TEMPERATURE CONTROL 


by making such operations as curing cycles or bakes uni- 
form for every load. 


Indication and Recording of Temperatures 


Often, simple indication of temperature is not enough. 
You may need to know where the temperature has been, 
as well as where it is. And being able to study the actual 
temperature pattern of a past process can provide valu- 
able information about product quality or equipment 
functioning. In some cases, proof that proper tempera- 
tures were held may be required. These are the roles of 
recording controls. On chart recording instruments, the 
thermal element activates both the control mechanism 
and the recording pen. 

Temperature controls designed for limit duty or safety 
precautions operate on the same basic mercury-actuated 
principle. When the thermal element senses that the tem- 
perature is going too high, or too low, it sets corrective 
machinery in motion. Limit controls can shut down a 
process at a predetermined temperature, as well as pro- 
vide protection. 

Safety devices actuated by temperature response can 
operate blowers, valves, vents, bells, or signal lights; can 
even be tied in with remote telegraphic alarm systems. 

Control instruments themselves are available for all 
types of systems, but here are some of the determinations 
that must be made at the outset if the right system is 
to be designed and the proper instruments selected: 

1. How will the system be operated—electrically, 
pneumatically or mechanically? 

2. What heat source will be used and how will it in- 
fluence the control system? 

3. What kind of sensing element will be required to 
provide the desired accuracy and sensitivity; and how 
can it—or should it—be applied? 


Electrical Control 
The control circuit of an electrical system involves the 


instrument itself, which carries the control current. The 
load circuit current actuates valves, motors, resistors, con- 
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Fig. 3. Simple mechanical control arrangement employing 
a throttling valve and a recorder for oven temperatures. 


tactors, etc. This load circuit is opened or closed by 
devices in the control circuit. 

There are several variations of electrical control in- 
cluding two-wire, three-wire and potentiometer control. 
A two-wire system is an “on-off” type which functions 
through single-pole, single-throw switches in the instru- 
ment, which may be either normaily open or normally 
closed. A three-wire control system may be either of the 
on-off or potentiometer type. 

A three-wire, on-off instrument functions through a 
single pole, double-throw switch; if one side is normally 
closed, the other side is normally open. This can be 
utilized in two ways: 

First, current flowing across a contact can be instantly 
shunted by auxiliary devices so that no arcing occurs 
on the break. 

Secondly, any single-pole, doubie-throw switch can be 
connected to operate two different devices at one time. 
For example, a cooling water line can be opened simul- 
taneously with the closing of the fuel valve of the heat- 
ing system. 

If a three-wire instrument incorporates a variable re- 
sistor connected as one leg of a Wheatstone Bridge cir- 
cuit (rather than a double-throw switch) it is of the 
potentiometer type. 


Pneumatic Control Systems 


Pneumatic control systems utilizing changes in air 
pressure to actuate air-operated devices can also be used 
to control any fuel medium, with the use of the proper 
air-operated diaphragm valves, air relays or other ac- 
cessory which the control actuates. Air-operated controls 
have become increasingly popular in industry for a num- 
ber of reasons. 

Where throttling control is required and when com- 
pressed air is readily available, diaphragm valves cost 
less than a motor-operated proportioning valve; pneu- 
matic controls are inherently explosion-proof; they pro- 
vide more versatility in system design, and they are less 
costly to install and maintain. 

The most common application of a pneumatic tempera- 
ture control is the control of air pressure feeding a dia- 
phragm valve. Control air line pressures used for most 
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Fig. 4. One-point electric control system for heating and 
cooling, for changing heat transfer medium’s flow to coil. 


common air-operated valves range from 3 psi to 15 psi. 

Another advantage of pneumatic control is the avail- 
ability of a throttling range adjustment. When the range 
is lengthened, it permits the valve to have smaller amounts 
of position change with larger changes in temperature. 
Conversely, a minimum throttling range will provide com- 
plete opening or closing of the valve with a relatively 
small temperature change. 


Mechanical Temperature Control 


A mechanical temperature control uses wholly mechan- 
ical linkage to actuate the valve in response to tempera- 
ture change. Mechanical controls are generally suitable 
only for use with gas, air or a mixture of the two. 

Mechanical control usually is used to regulate the 
main flow of fuel through its own valve body—such as 
the flow of gas feeding a one-pipe system, or the primary 
air feeding a low-pressure proportioning mixer. No out- 
side power source is required. 

A diaphragm valve is a helpful accessory to mechanical 
systems when the job calls for: two-position operation 
(rather than throttling control), very large flows of gas 
to be controlled economically by small instruments, or 
the control of several fuel valves by a single control 
valve. 

Unlike electrical or pneumatic controls, both of which 
are available for indicating or recording as well as con- 
trol of temperatures, mechanical controls are inherently 


non-indicating. 


Selection of Temperature Sensing Element 


In the filled system of temperature control, the first 
requirement is to select the right mercury bulb sensing 
element for the range of temperature to be controlled. 
But it is also important that the right shape and type 
of bulb be selected to fit its necessary location and pro- 
vide for proper immersion and protection. The smaller 
the span of degrees in a given range, the larger the bulb 
that is required. 

The shape of the bulb is an important factor in both 
structural strength and sensitivity. Sensitivity—the ability 
of the control system to react to changes in temperature 
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Fig. 5. Setup showing use of instrument for controlling 
steam flow to a heating coil through air-actuated valve. 


is inversely related to the cross section of the mercury 
bulb. Total response cannot take place until the effect 
of the heat (or cold) has completely penetrated the mass 
of mercury in the bulb. Thus, a small cross section is 
required for good sensitivity. A cylindrical bulb shape 
provides a relatively small cross section and a relatively 
large surface area. 

To illustrate, the basic Partlow bulb is pencil-shaped 
and of a length progressively longer as the temperature 
span to be controlled shortens. 

In terms of lineal measure, pencil bulb lengths range 
from about 3 in. for the widest span—to about 30 in 
for the narrowest range. 

Supersensitivity can be achieved with special long, thin 
bulbs which reduce the cross section and increase the 
surface. For utility, supersensitive bulbs can be coiled 
or pancaked to fit the application. Similarly, a donut- 
like bulb is available where the application does not per- 
mit the necessary length of a pencil bulb 


Installation of Sensing Bulb 


As to proper installation of the sensing bulb, four 
different requirements must be met in any filled system 
control design if satisfactory operation is to be achieved. 
Here are the four fundamental keys: 

1. Immerse the bulb completely in the medium (oven 
gases, molten metal, flowing liquids or drilled platens) 
whose temperature this sensing element is supposed to 
follow. 

2. Place the bulb so that temperature equilibrium be- 
tween the medium surrounding the bulb and the mercury 
in the bulb is established as quickly as possible. 

3. Select a location for the mercury bulb at which 
the temperature is always the same as (or proportional 
to) the temperature you want to control—preferably the 
average work temperature. 

4. Protect the bulb from physical disturbance or dam- 
age by specifying, if necessary, a bulb of material that 
will withstand any corrosive action that might be in- 
volved, or locate the bulb in a protective well. 

The filled system can provide effective, efficient and 
economical temperature control if the basic principles 
are followed in selection, design and installation of the 
system. End 





CCURATE STATISTICS have 
been developed on the number 
and types of three-phase motor fail- 
ures experienced in industry. This 
research program, started in 1951 by 
Texas Instruments _ Incorporated, 
Metals & Controls Division, was made 
possible by working closely with elec- 
tric motor service shops, studying and 
recording motor failures. 
No attempt was made to obtain 


information on motors which re- 
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By LEO KOWAL, Service Industry Specialist, Texas Instruments, Inc., 
Metals & Controls Division, Attleboro, Mass. 


quired only minor repairs. Normal 
maintenance costs for minor repairs 
does not present as costly a problem 
as for major breakdowns. In the 
case of motor winding failures, the 
loss of time and high repair costs are 
of great concern. 

Various types of motor failures are 
identified in the table and attempts 
have been made to pinpoint exactly 
where the trouble occured. According 
to these figures, the greatest number 


of motor winding failures in three- 
phase motors was due to shorted 
windings. This amounted to 40.16 
per cent of the total. 

Grounded windings was the second 
major cause of failures and accounted 
for 30.42 per cent of the motors re- 
quiring re-winding. Grounding can be 
caused by several factors such as 
metal filings or dust entering the 
windings or damage resulting from 
exposure to water or moisture. 


Causes of motor failure, reported over a period of several years by large motor repair shops. 
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Third most frequent cause for 
failures was burned-out windings, ac- 
counting for 25.05 per cent of the 
total. The number of windings which 
became shorted or grounded due to 
weakening of the insulation due to 
overheating is not known. However, 
overheating can eventually cause de- 
terioration of the windings and result 
in shorted or grounded coils. 

Due to the numerous factors that 
can contribute to shorted or grounded 
windings, only general recommenda- 
tions can be made for preventing 
these types of failures. One positive 
suggestion is to apply one or two ad- 
ditional coats of varnish to the wind- 
ings whenever a motor is rewound. 

On the problem of burnouts, we 
suggest the installation of some device 
that will sense the actual winding 
temperature and remove the motor 
from the line whenever the temper- 
ature rises above a fixed value. In- 
herent three-phase motor protectors 
have proven to be more effective in 
preventing motor burnouts than pre- 
viously used line overload relays. 

To demonstrate the effectiveness 
of these devices, comparative tests 
were run on a three-phase motor. In 
Fig. 1, we see a plot of motor wind- 
ing temperature curves for both the 
inherent overheat protector and the 
remote overload relay. In this test 
the motor is rated at 1 hp, 220/440- 
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v, three-phase and operating with the 
rotor locked. 

To cover conditions commonly 
found in industry, similar tests were 
conducted with motors running at 
200 per cent of rated load, Fig. 2; 


and 300 per cent of rated load, Fig. 
3. Froin these tests it is evident that 
wider use of inherent three-phase 
motor protection can reduce burnouts 
in those sizes for which this type ol 
motor protection can be applied. End 
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Fig. 1. Motor winding heat curves comparing action of 
inherent overheat protector with remote overload relay. In- 
duction motor is 1-hp, 220/440 volts, 3-phase, locked rotor. 
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Fig. 2. Motor winding temperature curve taken with the 
induction motor running at 200 per cent of its rated load. 
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Fig. 3. Motor winding temperature curve taken with the 
induction motor running at 300 per cent of its load rating. 





Floors, Walls, Tanks 
GUARDED BY EPOXY MORTARS 


MORE THAN 10,000 sq ft of con- 
crete wall and floor area exposed 
to solvent and acid contact—this was 
the problem faced in the engineering 
of the new Flexonics Corporation 
plant in Bartlett, Illinois. 

Flexonics is one of the nation’s 
leading manufacturers of metal bel- 
lows, hose, expansion joints, and tub- 
ing. The fabrication of the complex 
parts of these products from various 
metals and alloys makes necessary 
cleaning and pickling operations and 


thus involves large amounts of acids 
and solvents. 

The largest area is a 95 by 20 ft 
room containing a pickling pit ap- 
proximately 50 ft by 15 ft by 4 ft. 
About 7200 sq ft of floor area and 
3000 sq ft of wall area require spe- 
cial protection from acid and solvent 
attack. 

Most extreme exposure is in four 
pits. Stainless steel tanks in the pits 
will contain variously chromic acid, 
sulfuric acid, Bonderlube (proprietary 


mixture of acids), trichlorethylene, 
nitric acid, hydrofluoric acid, and 
bromic acid. Overhead conveyor lines 
will permit dipping of parts into the 
liquid. Drippings and spills, airborne 
fumes, and the emptying of tanks by 
dumping contents into the pits make 
the wall and floor exposures severe. 
Among the surfacing materials con- 
sidered by Engineer-Architect Ralph 
Stoetzel as protective lining for the 
base concrete were the usual acid 
brick and quarry tile, and, as soon as 


Left: The job of mixing a sufficient, but eco- 
nomical amount of epoxy mortar is simple 
when using a formulated, packaged mixture. 


Below: Troweling %-in. layer of epoxy mortar 
onto walls and floors gives a tough, resistant 
surface. Mortar handles differently than con- 
ventional, but is easy to apply with practice. 
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the severity of the problem was recog- 
nized, several commercial epoxy mor- 
tars. Economics encouraged investiga- 
tion and use, if possible, of epoxy mor- 
tars. Initial cost estimates for in- 
stalled work suggested acid brick at 
$5.00 per sq ft, quarry tile at $3.00 
per sq ft, and epoxy mortars under 
$2.00 per sq ft. Maintenance costs 
with epoxy mortars also would be 
minimal because repairs, if needed, 
are quickly accomplished by one-man 
troweling of the mortar over a dam- 
aged section. 

Performance was the next check 
“We had to have substantiating data,” 
said Mr. Stoetzel, “before we could 
specify and approve of any one epoxy 
mortar. Accordingly, we obtained 
samples from many manufacturers 
and analyzed the performance, cost, 
color, delivery and other factors.” 

Epoxy mortar compositions are rec- 
ognized for their toughness, their re- 
sistance to acids and solvents, and for 
their excellent adhesion. These prop- 
erties result from proper formulations 
as well as from inherent epoxy charac- 
teristics. In order to determine the 
best possible formulation for the job 
at hand a simple test procedure was 
devised. Various reagents were poured 
onto epoxy mortar-coated bricks, were 
allowed to stand for thirty minutes, 
and were washed off with water. The 
mortar was then examined for dis- 
coloration, softening, erosion and any 
other signs of attack. 

As a result of these tests, the firm 
chosen to supply and place the mortar 
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One of several large cleaning rooms in 
the Flexonics plant. Floor and pit wall 
areas are protected by epoxy from 
acid and solvent spills and splashes. 





was E. H. O’Neill Floors Company, 
Cicero, Ill. Called Industrofloor, the 
mortars are composed of epoxy resin 
supplied by The Dow Chemical Com- 
pany. 

Epoxy mortars have their own pe- 
culiar set of behavioral characteris- 
tics. A work crew unfamiliar with the 
products can be expensively delayed 
and can even ruin a large placement. 

For example, the amount and type 
of curing agent affects the rate and 
extent of mortar cure. A proper bal- 
ance to give the strongest possible 
mortar with maximum workability 
and trowelability is necessary. How- 
ever, this same balance means not 
only a slow cure but also consequently 
greater open time of the mass and the 
greater need to protect the surface 
from traffic and wind-blown debris. A 
trained and experienced work crew 
places epoxy mortars speedily and 
efficiently. 


Preparing the Surface 


The Flexonics placement started 
with a vacuuming of the base con- 
crete. Because the concrete had been 
treated with a hardening agent, the 
next steps included an acid wash 
ammonia neutralization, and a water 
rinse. Removal of the hardening agent 
assured more uniform bond of the 
epoxy mortar to the concrete. 

Next a clear prime coat of epoxy 
and hardener was squeegeed onto the 
clean, dry concrete just ahead of the 


mortar placement. This gave better 
penetration of resin into the base 
slab, giving maximum mortar bond, 
and contributing a smoother surface 
and less likelihood of mortar tear dur- 
ing troweling. 

The epoxy mortar was prepared in 
just sufficient amounts to keep the job 
going with fresh mortar, but with no 
buildup of “stale” mortar. Vertical 
and horizontal surfaces alike were 
hand troweled and finished a relative- 
ly small area at a time. On the floors, 
for example, a %4-in. screed bar was 
set down every 18 to 24 in. as a guide 
and the enclosed area would be fin- 
ished before moving the bars and 
starting a new area. 

About eight hours at 70 F must 
lapse before the newly surfaced floor 
can be walked on. An apparently hard 
surface is formed within a half hour, 
but even a candy wrapper alighting on 
the surface will work its way into the 
fresh mortar. One night on the Flex- 
onics job, a raccoon came wandering 
in, on mortar which had been in place 
for from 2 to 4 hours. The tracks left 
by the critter in his travel from fresh 
to old mortar varied from the full 
'4-in. to a barely discernible surface 
scratch. O’Neill’s crew was able to re- 
pair the damage in less than an hour 
next morning—after the initial shock 
wore off. 

When the surface is safe to walk on 
the mortar is given either a clear or 
pigmented sealer coat. Brushing on of 
a sealer coat eliminates any possible 
pinholing or fissures and further guar- 
antees a uniformly resistant mortar. 

O’Neill’s crew of four trained men 
had two men mixing and delivering 
mortar to two finishers. The more than 
10,000 sq ft of epoxy mortar surfacing 
was done in 17 days time, raccoon 
tracks and all! Larger crews have in 
stalled as much as 10,000 sq ft, start 
ing on a Saturday morning and having 
the deck ready for work on Monday 
morning. End 





N A short time, changeover 
from one computer system to an- 
other was recently completed in Syra- 
cuse, New York, by the company’s 
Defense Systems Department. 
We were faced with the problem 
Fig. 1. Aluminum floor of providing continued use of an 
panels replaced sections IBM 704 system until an IBM 7090 
Seecctn’ auasaiciae tne setup was in operation. The instal- 
computer level requirements. lation process was complicated by the 
fact that the enclosure occupied by 
one system also had to house the re- 
placement. Since the computer room 
was located on the first floor of the 
building, a major concern in the con- 
version was the loading of the floor 
slab that supported the entire sys- 


tem. 
The existing computer room was 


located on a 6-in. reinforced concrete 
slab and beam construction, with an 


allowable live load of 150 psf. With 
the addition of the 7090 system to 
the room, concentrated loads to the 


floor slab exceeded the allowable 


loading at some points. Additional 
shoring of the first floor from the 
. , basement below was required. 


The only alternative to the place- 

‘ ment of the 7090 system in the ex- 

By JOSEPH E. HUFFMAN, Defense Systems Dept., General Electric Co., isting computer facility while the 704 
Syracuse, N. Y. waag 3 — 

was still in operation, would have 

been to send the department’s com- 

puter programs and personnel to 


Fig. 2. General layout of units of IBM 704 computer system which was re- 
placed by another computer system within area located over the basement. 
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other locations to perform computer 
work. 

In addition to eliminating a frag- 
mentation and extension of program 
communication lines, the combina- 
tion of the facilities realized a sav- 
ings of $47,000 which would have 
been spent for travel, living expenses 
and computer rental fees at other lo- 
cations. 

The 704 system had been in opera- 
tion for two years at the outset of 
the changeover. The entire area oc- 
cupied by the machines was on a 
raised floor of steel bar joists con- 
struction (See Fig. 1) covered by 
2-ft by 4-ft plywood panels, 1% in. 
thick. Vinyl asbestos tile % in. thick 
provided the finished floor surface. 
The bar joists were on two foot spac- 
ings. 

Machine loads were distributed to 
the raised floor steel columns by 
means of purlins and girders. This 
column spacing varied from 4 ft to 
10 ft to fit the room and clear build- 
ing columns and air ducts. The 
space under the raised floor was used 
to store interconnecting cables, and 
act as the supply duct or plenum that 
furnished cooling air. The raised floor 
rested on an existing first floor above 
a basement. 

Air conditioning equipment was lo- 


cated in the basement directly below 
the computer room with air supplied 
by duct work to the underfloor area. 
The air supply opening can be seen 
in Fig. 1. Fifty tons of air condition- 
ing were required for the system, 35 
for the underfloor air (See Fig. 1) 
and 15 for room comfort. Air condi- 
tioning for personnel was maintained 
at 78 F dry bulb and 64 F wet bulb; 
the underfloor air system for the com- 
puters at 60 F dry bulb and 56 F 
wet bulb. 

The system, controlled by auto- 
matic valves and face and bypass 
dampers, varied no more than plus 
or minus two degrees. 

The system circulated 13,400 cfm 
to the computer equipment from un- 
der the floor unit, and 7200 cfm from 
the room unit. Air to the machines 
was supplied through adjustable air 
grilles. Pressure sensitive tape, seal- 
ing the plenum where walls met the 
floor, prevented air leakage to other 
areas of the building. Return air was 
removed through air ducts running 
along both sides of the room and over 
the 704 which dissipated the most 
heat. 

The 15-ton separate air condition- 
ing system for personnel was located 
in the tape storage room. This sup- 
ply system, feeding air through duct- 


Fig. 3. Installation of replacement units required shifting of existing units 
(in color) to redistribute floor loading. Removal of 704 system completed job. 
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work to the rooms, was the only sys 
tem operating when the computer 
complex was not in use 

Because of magnetic 
the computer system, dust 
was required. High efficiency glass 
fiber filters are used in the air condi- 
tioning unit supplying air to the un- 
derfloor plenum. Replacement pe- 
riods are scheduled as required when 
manometer readings 
the filters. The changes are 
accordance with the filter 
recommendation for 


tapes used in 
control 


indicated by 
across 
made in 
manufacturer’s 
optimum efficiency 


Power Supply 


Electrical energy for the 704 com- 
puter was supplied from a 225 kva 
dry type transformer located in the 
basement of the building. Primary 
voltage at the transformer was 480 v 
delta with a secondary voltage of 
208/120 v wye. The electrical sys- 
tem was protected by a power circuit 
breaker with a trip setting of 800 
amp, with an interrupting capacity 
of 65,000 symmetrical amp, and 75,- 
000 asymmetrical amp at rated volt- 
age. 

The main distribution panel was 
located adjacent to the main circuit 
breaker with both fed by doubled 
350 MCM feeders. The heavy duty 
panelboard was designed to distri- 
bute power from main feeders to 
power loads and permit ease of ex- 
pansion or arrangement for any elec- 
trical system requiring 250-v two or 
three wire power. New circuits could 
be added or exchanged without re- 
moving the panel, making the change 
from the 704 computer to the 7090 
computer system relatively uncompli- 
cated. 

Before the 
computer area had 
type sprinkler system 
use this system in the computer facil- 
ity, the 165 F sprinkler heads were 
replaced with high temperature 212 F 
sprinkler heads. This reduced the 
danger of the sprinkler heads open- 
ing accidentally and causing damage 
to the computer. Sprinklers are 
needed since the partitions surround- 
ing the facility are of wood and plas- 
terboard construction. Adequate car- 
bon dioxide hand extinguishers are 


704 was installed, the 
an existing wet- 
In order to 
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QUICK SWITCH OF COMPUTER SYSTEMS 


located throughout the room in the 
event they are needed for an elec- 
trical fire. 

Figure 3 shows the rearrangement 
that was made in order to operate 
the 704 equipment and place the 7090 
system in its permanent location. The 
704 machines were relocated to make 
use of existing cable lengths and to 
distribute the combined 704 and 7090 
loads evenly to the floor slab. The 
cables for the 704 system were re- 
moved from the underfloor area and 
placed on top of the raised floor, 
making it easier to remove the 704 
system after the 7090 was in opera- 
tion. 

Before putting the 7090 system in 
place, the existing plywood panels 
were replaced with new aluminum 
floor panels of the same size and 
thickness, providing the most level 
floor possible to meet the require- 
ments of the 7090 system. It was not 
necessary to change the steel bar joist 
framing. The same module, 2 ft by 
4 ft was used for the new panels. All 
new panels which were to allow cable 
and air duct routing were precut and 
set in place according to a master 
plan. The aluminum panels, unlike 
the previously used plywood floor 
sections, did not require securing to 
the bar joist system. 

When the 7090 system was in- 


stalled, each machine was set in its 
permanent location. Aluminum pads, 
used under all casters, prevented in- 
denting of the new panels. All new 
cables were installed before the floor 
panels were placed. IBM engineers 
were beginning the installation proc- 
ess within one hour after the 7090 
system was in place. 

As indicated earlier, a major con- 
cern in the rearrangement was load- 
ing of the floor slab which supported 
the entire system. Adjustable posts 
were placed directly below concen- 
trated load areas. These were placed 
on 8-in. by 8-in. timbers to transmit 
any loads in the event of failure. The 
timbers spread the load out on the 
basement floor. 

Figure 4 shows the arrangement of 
the posts in the area where it was 
necessary to straddle the air condi- 
tioning duct that supplied the under- 
floor plenum. The concrete floor in 
the basement is covered with wood, 
some of which was removed before 
timbers were placed to provide direct 
bearing on the concrete. In those 
areas where it was not necessary to 
straddle ducts a steel plate was used 
at the top in place of the timber. The 
critical load points were where the 
combined systems were placed on 
the first floor. Shoring was taken out 
as the 704 equipment was removed. 


During the interim period when 
the 704 system was temporarily op- 
erating and the 7090 system was 
being set up and checked out, power 
to the 704 system was supplied 
through temporary fused switches 
from the lugs of the distribution 
panel. There was about a four-hour 
power interruption in making this 
changeover. It was during this time 
that the floor cables were removed 
and new floor panels set in place. 

The total power consumed with 
both systems operating was less than 
600 amp at 208 v. It was not neces- 
sary to rework the incoming power 
service since it was originally designed 
to handle any new computer that 
might be added. 

Air conditioning supply was suffi- 
cient to maintain both systems dur- 
ing the interim period. No major 
changes were required since the tem- 
perature requirements for both the 
7090 and 704 are identical. The 
amount of air conditioning required 
for the 7090 is slightly less than 
was needed for the 704. The air 
conditioning system, like the power 
system, is sufficient for future ex- 
pansion of the computer facilities 
without additional equipment. 

The combined systems operated 
quite well. No appreciable amount of 
valuable computer time was lost. The 
primary inconvenience was due to 
congestion in the room but over-all 
programming and installation went 
on and was completed in good time. 

Rearrangement costs were esti- 
mated at $14,000 which included a 
new aluminum floor. However, this 
estimate was made on a basis of re- 
arrangement of the computer room 
without any machines in place. The 
simultaneous rearranging and operat- 
ing of both systems caused the esti- 
mated costs to be exceeded by a few 
thousand dollars. However, the $47,- 
000 saved by eliminating rental of 
computer facilities at other locations 
more than offset the additional ex- 
pense incurred. 

A key facet of the computer room 
rearrangement was the cooperation 
of the plant engineering personnel, 
IBM engineers and data processing 
personnel. End 


Fig. 4. Additional supports were installed in the 
basement of the building. Eight by eight timbers 
were used to spread the concentrated loading. 
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PUMP INSTALLATION 
AND MAINTENANCE 


By L. R. BARR, Asst. General Manager, Lear-Romec Div., Lear Inc. 





PROPER INSTALLATION and care of pumps employed 
in a broad variety of industrial machine applications 
can prolong the life of the device and help insure 
trouble-free operation, but it is surprising how many 
pumps are ruined in their first hour of operation in the 
plant. However, by following a few simple rules and by 
using common sense, problems can usually be avoided. 


The following tips may be helpful to everyone in the 
plant from the maintenance personnel up to the plant 
engineer. 


1 Select the right pump for the job. You can’t get 50 
gph capacity from a 25-gph pump. If your pump is going 
to be used to move acids or for other specialized tasks, 
specify a pump for the special purpose. 


2 Adhere to the use for which the pump was designed. 
For example, don’t use an oil pump to pump water. Cor- 
rosion is likely to result. 


3 Show respect for the pump’s structural limitations. 
Don’t hang equipment onto a pump unless it was de- 
signed with such use in mind. Some do-it-yourself boys 
around the plant sometimes put a pulley on one end of 
a pump to drive another piece of equipment. This may 
cause a serious strain. 


4 At the time of installation, check to see that there 
is no dirt or other foreign matter in the pump. 


5 Be sure your pump is aligned properly with its driv- 
ing mechanism. 


6 Make certain that proper plumbing is used with your 
pump. In other words, use the right size piping or tubing 
so as not to starve the pump. 


7 Don’t switch the positive and negative terminals on 
your pump motor, or it will run in the wrong direction. 


8 Be sure the voltage of your power supply is right 


Y Try to place your pump where it will not be subject 
to corrosive or destructive influences. For example, high 
humidity may have an unfavorable effect on certain types 
of pumps. 


10 Provision should be made for suitable filtering of 
contaminants. Chips, sand and other foreign matter may 
find their way into the hydraulic system, damaging the 
pump unless they are filtered out. Of course, there are 
certain pumps designed to handle contaminants. 


11 Guard against relief valve maladjustment, which can 
produce the wrong pressure. 


12 If your motor is air-cooled, be sure that the circula- 
tion of air around it is not blocked in any way. For ex- 
ample, during World War II parachutes were sometimes 
piled around aircraft fuel transfer pumps, causing over- 
heating. It proved difficult to diagnose the trouble, since 
the fliers took their parachutes with them when they left 
their aircraft. Thus the source of the trouble had been 
eliminated by the time the pump engineers and techni- 
cians arrived to ferret out the cause of overheating 


13 Follow the manufacturer’s maintenance procedures 
with respect to brushes, ball bearings, gaskets, and other 
parts. Blades in vane pumps should be changed periodi- 
cally. Seals require re-lapping in most pumps from time 
to time. Rubber parts require replacement. It is good 
practice to examine such parts on a regular schedule in 
order to forestall impaired performance or breakdowns 


14 If trouble occurs, cooperate with the pump manu- 
facturer. Instead of shipping the faulty device back to 
its maker immediately, try to analyze the cause of the 
failure. The fault may be yours, not the pump’s. End 
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SOLVING 
DRIVE 
PROBLEMS 


By WARD J. HEACOCK, Chief Electrical Engineer, 
Link-Belt Company, Chicago, Illinois 


BP geeztnggnan ponlabe between a driven machine and the 
motor and control that drives and regulates it are 
essential if a smooth-running, trouble-free drive is to be 
had. One good method for determining such compatibility 

or the lack of it—is to study the action of each com- 
ponent under these three conditions: 1. acceleration, 2. 
steady running and 3. deceleration. 

There is a tendency on the part of hard-pressed en- 
gineers to assume that if one drive proves successful, a 
similar drive should be equally successful. Yet, one small 
difference, not considered, may result in failure of the 
second drive system. 

An actual installation, proving this contention is that 
of a long, high-lift, slope belt conveyor. The only dif- 
ference in the drive of this belt and the conventional 
type of drive is in the use of an eddy-current coupling 
in the drive system. The belt is stopped by de-energizing 
the eddy-current coupling, allowing the motor to run. 

In the conventional type of drive the motor would 
have been de-energized to stop the belt and the consider- 
able amount of stored energy in the motor rotor would 
result in quite a bit of drift. In the latter case, the 
rate of deceleration would be relatively slow. However, 
in this case, lacking the stored energy of the rotor, the 
heavy gravitational load decelerated the belt rapidly. 
The return run, of course, decelerated at the same rate. 
Thus, much higher stresses occurred in the snub pulley 
than are encountered in the conventional drive. The 
pulley, Fig. 1, had been carefully designed for a steady 
running condition. The result was a crushed snub pulley. 

The worst application of a motor I have ever en- 
countered involved the use of a direct-current, mill-type 
motor to drive a rotary gondola car dumper. This par- 
ticular car dumper had horsepower characteristics about 


as shown in Fig. 2. 


Our author, Ward J. Heacock, has recently retired from the Link-Belt Company. 
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NORMAL LOADING 


L EXCESSIVE OVERLOAD DUE TO 
FAST DECELERATION OF BELT 


Fig. 1, Changes in the deceleration characteristics of the 
drive for this slope belt conveyor damaged snub pulley. 
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Fig. 2. Horsepower requirements for a rotary gondola 
car dumper. Note negative hp at certain points in cycle. 


Note the negative horsepower at certain phases of the 
rotation. This means the motor becomes a generator 
and delivers power back on the line; the load is driving 
the motor, counter voltages become higher than line 
voltage and the current reverses. 

The customer furnished his own motor but had been 
advised it must be a shunt-wound motor. Confident in 
his ability to apply motors without outside help, the 


PLANT ENGINEERING 





customer furnished a series-wound motor! Trouble oc- 
curred on the first try due to the inherent inability of 
the series-wound motor to handle an overhauling (re- 
generative) load. 

Again he was advised the motor should be shunt- 
wound, so he installed a compound-wound motor. The 
trouble persisted, again due to the inability of a com- 
pound-wound motor to handle a regenerative load. 

The characteristics of the three types of windings are 
shown in Fig. 3. 

After this difficulty he solicited no further advice but 
proceeded to remove the series winding, leaving only 
the 50 per cent shunt field. It is a characteristic of the 
shunt-wound motor, operating on field control, that it 
has inherently a constant horsepower capability, i.e. if 
at base speed of 600 rpm it can develop 54 hp, then at 
1200 rpm, under half-field strength, it can still deliver 
only 50 hp. Even though the speed is double, the torque 
is only one-half. 

In this particular application, however, the load char- 
acteristic was of the constant torque type. That is to say, 
at any point in the cycle the horsepower required is pro- 
portional to the speed. Since the motor was running at 
twice the design speed, the load was requiring twice the 
design horsepower. Hence the motor was 100 per cent 
overloaded. Over a period of years several armatures 
were burned out and the customer again came back for 
help. Finally, the simplest solution was to double the 
gear reduction. 

The foregoing illustrations may seem to be a negative 
approach, but they illustrate what must and must not be 
done to achieve correct application. 

Sometimes the motor and control applications are cor- 
rect but trouble is encountered because wiring connec- 
tions are omitted or improperly made. In one case the 
Y point of a resistor on a wound-rotor motor was not com- 
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Fig. 3. Characteristics of series, compound and shunt- 
wound direct-current motors. Motor should be shunt. 
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Fig. 4. Armature shunt provides negative torque to over- 
come inertia loading to accomplish slowdown quickly. 




















ARMATURE SHUNT 


pleted. Under an overhauling load, with only half the 
prescribed torque, the motor ran away and threw the ro- 
tor windings. In another case an armature shunting re- 
sistor was not connected, slowdown was not accomplished 
and the machine hit a dead stop at full speed, resulting in 
a costly wreck. 


Slowdown Problems 


There are many ways of accomplishing slowdown. Each 
method must be examined for suitability of its applica- 
tion. 

A direct current motor may be slowed down by insert- 
ing resistance in the armature circuit, or, by dynamic 
braking by armature shunting resistor, assuming the load 
is positive. If the load is purely friction, a deficiency of 
torque, as would be obtained by series resistance, might 
be sufficient to accomplish the slowdown. However, if 
there is a considerable proportion of inertia loading, and 
if slowdown must be accomplished quickly, it will prob- 
ably become necessary to provide a negative torque, which 
can be done by armature shunt, as illustrated in Fig. 4. 

Among the variable voltage speed controls the same 
conditions must be considered. A type using electronic 
tubes will not pump power back on the line to give re- 
generative slowdown whereas the motor-generator type 
will, as shown in Fig. 5. 

For slowdown of alternating current motors, other than 
multispeed motors, there are several methods which work 
very well. The particular method used depends on the 
end results desired. For instance, for turntables, index- 
ing tables and the like, having high inertia loads but re- 
quiring accurate spotting, an eddy-current brake in com- 
bination with a wound-rotor motor having both primary 
and secondary resistance, or, with a design D, high slip, 
squirrel-cage motor with primary resistance, have been 
found to be very satisfactory. 

The resulting characteristic curve is shown in Fig. 6. 
With this system, as much as 99 per cent of the stored 
energy can be taken out of the rotating machinery allow- 
ing the load to be pulled against a dead stop with full 
torque and no damage to the equipment. 

When a lesser degree of slowdown is required a fluid 
coupling in combination with a wound-rotor motor can 
be used, with resulting characteristics as shown in Fig. 
7. The fluid coupling actually provides an artificial load 
to slow the motor down. A friction brake locks the run- 
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Fig. 5. Generator variable speed drive provides nega- 
tive torque. Tube type drives provide no negative torque. 
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ner of the fluid coupling. The full torque of the motor is 
available to pull the load into position. 

In a similar drive in which about one-third speed was 
desired for the slow speed, two motors were used with 
very good results. The main drive motor is an 1800-rpm 
wound-rotor motor and the auxiliary motor is a 600-rpm, 
design D squirrel-cage motor. The squirrel-cage motor 
provides the negative torque for slowdown, holds the 
main motor to one-third speed and adds its torque to that 
of the main motor for the heavy pull of seating the load. 
The performance curves will be seen in Fig. 8. 


Dynamic Braking 


Another type of dynamic braking for alternating-cur- 
rent motors is to introduce direct current into the field 
windings. A speed-torque curve about as shown in Fig. 
9 is obtained. This must be used carefully. The relative- 
ly low torque at the start of deceleration may not be suf- 
ficient to hold a descending load or to be very effective 
on an inertia load. This is not used to obtain slow speed 
and it develops no torque at standstill. 

Another application that made trouble but fortunately 
was easily corrected was in some drives for tapered rolls 
carrying strip steel coils around a curve. Every other roll 
was driven by a 1-hp motor through a reducer. Inter- 
mediate shafts in the reducers developed a rash of fail- 
ures. 

Analysis showed that a coil entering the first roll on 
its middle diameter would strike the next roll on a larger 
diameter. An immediate adjustment in speed had to be 
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made. The flywheel effect of the rotors set up very high 
stresses in the reducers, resulting in failure of the weak- 
est component. Overloading of the motors also resulted, 
since one motor would be regenerating thereby adding 
its load to the normal load of the other motor. Figure 
10 shows the setup. The difficulty was overcome by in- 
stalling free-wheeling couplings in the drives. 

Usually a factor of one per cent is ruled out as being 
unimportant. Such was the case in geared-tandem and 
dual-motor drives for belt conveyors, Fig. 11, wherein 
a one per cent stretch was considered of little conse- 
quence. The one per cent difference in speed between 
T,, where the belt enters the pulley, and T2, where it 
leaves, when not taken into consideration, caused trou- 
ble, Fig. 12. 

At 500 fpm belt speed this one per cent meant a dif- 
ference of 5 fpm. So, compensation must be provided. 
In a geared-tandem drive the secondary pulley is given 
a diameter one per cent less than the primary pulley, 
or whatever percentage the difference in belt stretch 
amounts to, but this allowance corrects for only one con- 
dition of belt loading. 


Speed Compensation 


In a dual-motor drive, compensation is obtained either 
by gearing or by sizing the pulleys. In this case the pri- 
mary motor may be either a squirrel-cage motor or a 
wound-rotor motor. The secondary motor is wound-ro- 
tor and is geared for a higher pulley peripheral speed 
than the primary. Since it actually must run slower, 
resistance is inserted in the rotor circuit. This gives the 
motor enough regulation to enable it to adjust itself to 
the varying speed requirement under changes of load 
and it will always maintain a satisfactory T, at the pri- 
mary pulley. 

If the two pulleys were geared for the same peripheral 
speed at no load, trouble would develop because at low- 
er loads the secondary drops enough of its load to re- 
duce T2 to such a value as to give an excessive T,/T2 
ratio on the primary. Or, under full load, the secondary 
motor may be forced to take more than its share of the 
load, becoming overloaded and its T,/T2 ratio may be 
exceeded, resulting in slippage on the secondary pulley. 

Incidentally, if you ever design such a drive for an 





a— FINAL SPEED 


LOAD 





WOUND ROTOR MOTOR 
WITH RESISTANCE 


RESULTANT 


DESIGN MoToR MOTOR 


Fig. 8. Wound-rotor motor and slow speed squirrel-cage 
motor supply the slowdown and high torque to seat load. 
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inclined belt, be sure to put the backstop on the second- 
ary drive. A supplementary backstop may be required 
on the primary. If the backstop is on the primary only, 
upon stopping there will be an excess of tension at T: 
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Fig. 9. Introducing direct current into field windings of 
an a-c motor provides braking and slowdown torque. 
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Fig. 10. Free-wheeling couplings solved shaft breakage 
problem caused by differences in speed of tapered rolls. 





Fig. 11. Dual motor drive of the type where a one per 
cent stretch factor is considered to be of no consequence. 
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Fig. 12. Speed relations between primary drive motor and 
secondary drive motor due to conveyor belt contraction. 
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which, upon equalizing itself, will back the secondary 
motor up a little. Due to the energy stored the motor 
will not stop at equilibrium but will go a little farther. 

As a result, when T- is lost and there is no traction 
on the primary pulley, the belt will run backward. The 
secondary pulley shaft must be large enough to hold 
the load imposed by the backstop, which can be con- 
siderably greater than the calculated portion of the run- 
ning load. 

Fluid coupling drives must be engineered! To get 
the desired performance from a fluid coupling it must 
be matched to the motor characteristics. Figure 13 shows 
a matched and a mis-matched combination in which 
maximum torque at standstill was desired. 

The curve to the left shows a coupling designed to 
utilize the maximum torque of the motor for accelerat- 
ing a heavy load. The curve to the right illustrates an 
installation of a fluid coupling that had been bought off 
the shelf. The coupling was part of an installation for 
driving a rod mill. It was supposed to deliver high torque, 
but it did not. Investigation revealed the coupling drag 
torque curve cut through the minimum torque portion of 
the motor curve. The condition was further aggravated 
by a voltage drop from rated 440 to 385 volts at the 
motor terminals. Since the torque is reduced as the 
square of the voltage, it will be seen that the result was 
a minimum voltage rather than a maximum. The curve 
of a larger coupling would be to the left, resulting in less 
torque. That of a smaller coupling would be to the right 
resulting in a higher starting torque, but the slip when 
running would be excessive, resulting in heating beyond 
the heat dissipating capability of the coupling. The use 
of blade blocks will shift the drag torque curve some- 
what to the right. 


Sudden stalling. If machinery is damaged due to 
a sudden stall, do not blame the overload relays. Even 
an instantaneous relay will not remove the stored energy 
of rotating parts. Figure 14 shows the torque that can 
be delivered by rotating parts under various stalling 
times. 

This illustration is for a 10-hp motor, 1750 rpm, hav- 
ing a WK? of 2.18 Ib per sq ft. It will be seen from the 
curve that the torques delivered at the motor shaft, com- 
pared with the 30 Ib ft for the motor, for various times 
of stopping are: 





Torq ue (Ib ft) 


41.4 
62.0 
124.0 
248.0 
414.0 


Time (secs) 


0.3 


Multiply these torques by the ratio of reduction and 
it will be seen why machinery is wrecked. 

Shear pins often fail from fatigue, or, from the shock 
load transmitted through them upon starting of the load. 
Consider a drive such as illustrated in Fig. 15. Normally 
the torque transmitted through the shear pin would be 
considered as that required for the load plus the accel- 
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Fig. 13. To get desired performance from a fluid coupling 
it must be matched to the drive motor characteristics. 
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Fig. 14. Jamming a machine can cause heavy damage. 
Curve shows stored energy due to sudden deceleration. 
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Fig. 15. Broken shear pins can frequently be traced to 
slack in the drive chain. Sudden acce'eration shears pins. 





SOLVING DRIVE PROBLEMS 


erating torque. A portion of the available accelerating 
torque is absorbed by the motor rotor, the rest goes to the 
load. The division of torque is proportional to the two 
WK? on an equivalent basis. 

However, in a case of this sort, with slack in the chain, 
the motor may attain full speed before the slack is out 
of the chain. When the load starts, it receives not only 
the full pullout torque of the motor but also considerable 
stored energy torque given up by the motor in momen- 
tarily decelerating to some lower speed. A motor, under 
no load, may accelerate to full speed in less than a third 
of a second, which, in the case of an 1800-rpm motor, 
would be only 5 turns. 

Upon first thought one might think that a long belt 
conveyor might require a motor of a higher starting torque 
than would a short belt. Figure 16 illustrates why the re- 
verse is true. 

The stretch of the belt influences the selection. The 
starting of a short belt in which there is very little stretch, 
takes place throughout all the belt almost simultaneously, 
imposing full load on the motor from the very start. 

A longer belt with several feet of stretch will cause the 
load to be picked up incrementally so that the motor does 
not need a high torque at the start. A normal torque mo- 
tor on the short belt, with some voltage drop might not 
have sufficient torque to start the conveyor, whereas on 
the longer conveyor, the motor attains some speed before 
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Fig. 16. Stretch in conveyor belt influences motor horse- 
power requirements. Horizontal belt is easier to start. 





the full load is on and will therefore have reached a higher 
torque point by the time it is fully loaded. 

It should not, however, be felt that the selection of 
drives for all belt conveyors is as simple as that. Thou- 
sands of calculations covering a wide range of frictions 
and all conditions of loading were required before the 
drive could be selected for the two-mile long belt in the 
five-and-one-half-mile long transport conveyor system 
which recently went into operation in Oklahoma. 

We have tried to point out some of the problems, pit- 
falls and solutions encountered in designing a satisfactory 
drive. Each drive requirement has its own peculiarities, 
but they can all be ferreted out if the drive is thoroughly 
studied from the standpoints of: 1, acceleration; 2, steady 
running; and 3, deceleration. End 
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HYDRAULIC OIL — 


Types and 
Applications 


By Bruce M. Dunham 
Technical Consultant 
Sun Oil Co., Philadelphia, Pa. 


ET’S LOOK at areas of applica- 

tion of hydraulic oils which are 
typical of those available today. 
Each has been made to do certain 
jobs best. It’s important to look for 
the best combination of properties 
rather than to pick out single charac- 
teristics. 

A—Moderately-refined oils are es- 
pecially well-suited for use when: 

1. Operating temperatures are be- 
low 120 F. 

2. Leakage is above normal and a 
low-initial-cost oil is preferred. 

3. The system has chemical-type 
filters which may remove additives 
from inhibited oils as they recondi- 
tion the oils. 

4. The system is continually being 
contaminated with cutting fluids and 
other contaminants requiring fre- 
quent changes of oil. 

B—Paraffinic oils with high vis- 
cosity index are recommended for: 

1. Operating temperatures up to 
150 F where fortified oils are not 
required. 

2. Systems starting at low tem- 
peratures and operating at much 
higher temperatures. 

3. Systems with moderate leakage 
(i.e. five per cent per month) where 
fresh makeup oil is adequate to guar- 
antee against abnormal deterioration. 

4. Systems containing abnormal 
amounts of water from cooler leaks 
or condensation and where oil separa- 
tion from water is a major considera- 
tion. 

5. Systems using chemical filters. 

C—Solvent-refined, paraffinic oils, 
fortified to resist deterioration and 
protected against corrosion and rust- 
ing are suited for long-service life in 
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Fig. 1. 


relatively tight hydraulic systems. 
These are especially useful: 

1. As initial fill. They are the type 
most frequently recommended by 
pump manufacturers for that pur- 
pose. 

2. Where operating temperatures 
are abnormal. 

D—Industrial detergent-dispersant 
oils are especially fitted to: 

1. Clean all types of contaminants 
from all systems, carrying them to 


Setup for running checks on hydraulic oil. 


the filters or reservoir for removal 

2. Act as a continuous cleansing- 
action oil for systems continuously 
contaminated by foreign matter. 

3. Be used in systems containing 
close tolerance controls which must 
be kept meticulously clean 

4. Give longer service life and 
freedom from operating difficulties in 
abnormally hot running units 

E—Oxidation-inhibited oils 

(Turn to poge 138 


com- 


Selection Chart for Typical Hydraulic Oils 
CLASSIFIED ALPHABETICALLY 


REQUIREMENTS 


. Long service life. 
. Protection against rust and 
corrosion. 
. Exceptional 
erties. 

. Antifoaming properties. 

. System operating at abnor- 
mally high temperatures. 


antiweor prop- 


. System operating at abnor- 
mally low temperatures. 

. System continuously contam- 
irated with extrinsic con- 
taminants. 

. System continuously contam- 
inated with cutting fluids— 
frequent changes. 

9. System leaking moderately. 
10. 
11. 


System leaking excessively. 
Tight system, l!ittle or no 
makeup. 

System using chemical filter. 
System designed for hydrav- 
lic oil to lubricate ways. 

Fire protection. 


12. 
13. 


14, 


A 


B OC G 


x 
x 


Underlined letter (X) indicates most outstanding properties 
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PLUG-IN . . . For industrial 
or commercial applica 
tions . . . 225- through 
1000-ampere ratings 
Plug-in outlets every 12 
in. along run. Good for 
meeting changing require- 
ments in industrial plants. 


LOW IMPEDANCE... Max- 
imum efficiency for long 
feeder runs... 600- 
through 5000-ampere rat- 
ings. Indoor or outdoor 
applications. A wide vari- 
ety of special fittings 
makes this bus duct most 
flexible to meet special 
requirements. 
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8 types of 
Westinghouse 


bus duct— 
WHY? 


PLUG-IN LOW IMPED- 
ANCE .. . Combines the 
high efficiency of low im- 
pedance design plus the 
convenience of plug-in re- 
ceptacles. Ratings 600 
through 4000 amperes. 
Accepts standard 3-pole 
plug-in devices, inter- 
changeable with conven- 
tional plug-in duct. 








LIFE-LINE .. . A plug-in 
bus duct with the ultimate 
in safety features. The 
plug-in unit can be com- 
pletely installed and wired 
before contact is actually 
made with the bus bars. 
Ratings 225 through 4000 
amps. 





Simply because no one type will properly meet all duct applications. When the factors of voltage drop, 
frequency, over-all cost, capacity and plug-in features are weighed, it takes many types to do the job 


properly. That’s why Westinghouse makes 8 specialized types of duct. 


To the consulting engineer, this means the opportunity for optimum design; to the contractor it means 
fast installation; to the plant engineer it means power savings and low maintenance. 

Want complete information on how these 8 types of Westinghouse bus duct can provide a long and 
useful life for a new building or a new lease on life for an old one? Contact your Westinghouse represent- 
ative or write: Westinghouse Electric Corporation, Standard Control Division, Beaver, Pa. §-30322 


HIGH-FREQUENCY 

Most efficient of all 
power distribution 
systems for high-fre- 
quency application— 
400 cycles and above 
Voltage drop of less 
than 1 volt per 100 ft 
at full load. Has plug- 
in convenience for 
easy power take-off. 
Typical applications 
include aircraft or 
electronic manufac 
turing, induction heat- 
ing and many others 


D-C (Electric Utility) 
Specially for the 
distribution of direct 
current in power 
plants or factories 
Available in ratings of 
225 to 12,000 am- 
peres. Uses include 
excitation service for 
turbine generators, 
telephone exchanges, 
battery charging and 
plating facilities. 
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100-AMP .. . A new 
low-capacity, low-cost 
busway system de- 
signed for low current 
applications with all 
of the inherent advan 
tages of bus duct. Has 
plug-in convenience, 
complete salvability, 
low installed cost 
Fast installation pos- 
sible because of snap- 
together joint and 
completely captivated 
hardware. 


Westinghouse 


CURRENT LIMITING . A bus duct for 
use feeding from networks, designed spe- 
cifically to limit the fault current to a 
value that conventional circuit protective 
devices can safely interrupt. Ratings 1000 
to 4000 amps. Ideal for entrance runs. It 
also can be used in conjunction with 
other types of duct. 
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HYDRAULIC OIL 


pounded with additives to seduce 
leakage are best suited for the fol- 
lowing uses: 

1. In seals and mechanical joints. 

2. Where antirust and antioxida- 
tion, antiwear and _ antifrictional 
properties are important. 

F—Naphthenic oils compounded 
to resist oxidation and prevent rust- 
ing and corrosion are best suited for: 


1. Tight systems with five per cent 


or less makeup required per month. 

2. Use where low initial cost with 
long protective service life is needed. 

3. Use where a multipurpose oil is 
needed which must also handle other 
needs such as lubrication for gear 
boxes, general oiling, etc. 

G—-Dual purpose hydraulic oil is 
recommended for use in such tools 
as grinders which allow for the hy- 
draulic oil to lubricate the ways. 

H—Water-in-oil emulsion-type hy- 
draulic fluid. Oils in such fluids are 
meant for use: 


(a) Where a fire-resistant type 
liquid is considered desirable or 
necessary. 

The chart has been prepared as a 
quick guide to selecting the right 
hydraulic oil for a given use. To use 
it, start by finding in the left column 
the requirements which best describe 
the particular system. To the right is 
a column for each oil with “X” marks 
to show the use for which it is best 
suited. By matching up requirements 
needed with marks you can find the 
best oil for the system. End 





Important Properties 


may also be important. 


Background Information On 


Viscosity is extremely important in selecting a hydraulic 
oil. Oxidation stability and antirust protection are also 
important. In special cases where there is a wide range 
of operating temperature, pour point and viscosity index 


Properties of Hydraulic Oils 


Antirust and Anticorrosion Properties 


Because it is difficult to keep a hydraulic system com- 
pletely free of moisture or water, the hydraulic fluid must 
be relied on as the last line of defense. 
additives are used in certain hydraulic oils. A.S.T.M. test 
D665 is widely used to determine the effectiveness of a 


Rust-preventing 


rust inhibitor. 

In this test a polished steel rod is suspended in an 
agitated mixture of 300 ml of oil and 30 mi of water 
held at 140 F for 24 hr. For the oil to be considered sat- 
isfactory, the specimen must show no signs of rusting at 
the end of the test. 


Except in hydraulic systems where there are special 
fire hazards, flash and fire tests are not particularly sig- 
nificant. Color, gravity, and neutralization number are 
not relevant. 


Viscosity 

In any hydraulic system there are many accurately 
machined surfaces requiring positive lubrication, and the 
only source of this lubrication is the hydraulic oil. The 
lubricating properties of a hydraulic fluid are therefore 
especially important. 

Viscosity is the most important single characteristic of 
a lubricant at work, but viscosity varies with temperature, 
so a particular fluid should be considered in terms of its 
viscosity at the operating temperatures which will be en- 
countered. 

The phrase “viscosity at operating temperatures” 
should be clearly understood. At the pump the oil may 
have one temperature; at some other point in the hydravu- 
lic circuit the temperature may be much higher. If the 
machine must be started at low temperatures, or if 
changes in operating conditions effect wide changes in 
temperature, more than one temperature must be con- 
sidered. 


Viscosity Index 


Viscosity index is a term which expresses change in 
viscosity with change in temperature. The higher the 
viscosity index, usually abbreviated “V.I.”, the smaller 
the change in viscosity with a given change in tempera- 
ture. For example, if two oils of differing V.I.’s have the 
same viscosity at 100 F, then at 210 F the oil with the 
higher V.I. will be more viscous than the other. 

When the term was first used, a V.I. of 0 was assigned 
to a certain naphthenic oil showing a relative change in 
viscosity with a change in temperature, and a V.!|. of 
100 to a certain paraffinic oil showing a much smaller 
change. It was assumed that all other oils had V.1I.’s 
falling somewhere between these limits, and a simple 
formula was set up for determining by reference to these 
two oils, the V.I. of any other oil. 

Today, through the use of modern refining methods 
and/or additives, the V.I.’s of many oils can be boosted 
far above 100. On the other hand, certain highly refined 
aromatic products with V.I.’s of minus several hundred 
have been produced. 

High-viscosity-index oils are advantageous in units 
subjected to low-temperature starting and low-tempera- 
ture operating because of their lower viscosities at low 
temperatures. In the range of 70 to 150 F, there is so 
little difference in actual viscosity at any one temperature 
between 0 V.I. oil and 100 V.I. oil that there is no meas- 
urable difference in volumetric or mechanical efficiency 
of the system. 


Oxidation Stability 


No one has devised a test that will positively deter- 
mine whether an oil will resist oxidation to an acceptable 
degree under operating conditions. But one test ap- 
proved by A.S.T.M. (A.S.T.M. Designation D 943) does 
seem to have merit. If an oil shows up badly in this test, 
it can generally be assumed that it will give trouble un- 
der rigorous operating conditions. 

To make the test, 60 milliliters of water is added to 
300 mi of the oil to be tested, and the mixture is held 
at approximately 205 F in the presence of a copper-iron 
catalyst. To get an accelerated rate of oxidation, oxygen 
is bubbled through the oil-water mixture at a constant 
rate. Periodically, the extent of the oxidation is deter- 
mined by running a test for neutralization number. 

The test is usually concluded when the nevtralization 
number of the oil reaches 2.0 and the time to reach this 
value is taken as a measure of the oil’s relative resistance 
to oxidation. Superior inhibited hydraulic oils can be 
subjected to this test for 1000 hr or more before showing 
a neutralization number of 2.0. 


Pour Point 


This test gives an indication of the temperature below 
which an oil will not flow adequately in service. Obvi- 
ously, in any lubrication system, anything is objectionable 
which may prevent the lubricant from reaching the point 
where needed. Therefore, pour point is important to 
consider if any system is to be subjected to sufficiently 
low operating temperature conditions that the oil may 
congeal. 
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Fig. 1. Project engineer M. J. Dunne 
demonstrates technique of “teaching” 
the machine to do a task. With aid 
of temporary control buttons on ma- 
chine’s “hand” he positions unit, then 
presses “record” button to put end 
position of hand onto memory drum. 


Fig. 2. Grasping elements are change- 
able, so light objects can be handled. 


Fig. 3. Wide type grippers can be 
used for manipulation of bar stock. 


EASONS” REPETITIOUSLY 


there are no separately 


N A DEMONSTRATION of how 

a robot might be used to operate 
a machine tool, Unimate removed a 
metal billet from a conveyor chute, 
carefully placed it on a die in a 
forging press and then actuated the 
press. 

After the press had closed and 
opened, the machine picked up the 
billet, turned it over and placed it 
on a second-stage die. It then picked 
up a new billet and put it on the 
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first die. After actuating the press 
again, the robot removed the finished 
piece from the second die and 
dropped it in a box. The routine con- 
tinued automatically. 

The machine, a development of 
Consolidated Controls Corp., a sub- 
sidiary of Consolidated Diesel Elec- 
tric Corporation, has a resemblance 
to a miniature gun turret on a fight- 
ing ship. A box-like base contains all 
of the control and operating me- 


chanisms; 
mounted peripheral devices. From 
the pedestal a central column rises. 
The arm elements extend from the 
top of the column. 

Hydraulically operated, the arm 
arrangement can telescope in length 
from 3 to 7 ft; in a horizontal plane 
it can sweep an arc of 220 deg; in a 
vertical plane, 60 deg. With full arm 
extension the machine can reach from 

(Turn te poge 142) 








At its Milwaukee plant, Chain Belt employs 28 in-plant 
materials handling units such as this vehicular crane. 
About two years ago, by changing to premium Mobil 
motor oil and grease, Chain Belt was able to extend oil 
change and greasing intervals on this automotive equip- 
ment. Resultant reduction of oil changes and grease jobs, 
plus oil filter savings, has amounted to $905. 
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...latest savings $14,679 ! 


Having produced savings at Chain Belt Company for 20 years, the 
Mobil Program continues to cut lubrication costs further, reduce parts 
failures even more ...has saved an extra *14,679 in the past 3 years! 


The broad scope of Chain Belt’s operation poses 
complex and unusual lubrication problems. One 
of the world’s largest manufacturers of chains 
and sprockets and a pioneer in the field of power 
transmission, this Milwaukee company is also a 
leading producer of bulk material handling equip- 
ment, water sewage and waste treatment equip- 
ment, construction machinery and self-aligning 
roller bearings. 

20 years ago, Chain Belt became one of the 
first industrial concerns to adopt the unique 
maintenance concept pioneered by Mobil—the 
Mobil Program of Correct Lubrication. Through 


Leakage, make-up costs, frequent refillings and 
hazardous footing resulted from the use of a con- 
ventional lubricant in the automatic oilers on punch 
presses. At Mobil’s suggestion, a change to a semi- 
fluid grease has saved $5,808 in 3 years . . . has also 
improved plant appearance and safety. 


Chain Belt employs several tumblers in its foundry to 
clean sand and burrs from castings. Heavy shock 
loads contributed to periodic failure of gear-head 
motor drives. A change to a new Mobil lubricant 
cut failures in half . . . saved $7,200 in labor and 
parts costs in a 3-year period. 


Program methods, including a periodic review of 
oil analysis results, purchase practices, and lubri- 
cation intervals, Mobil Engineers continue to 
produce more efficient operation and new sav- 
ings in a wide variety of areas. Overall, Chain 
Belt has effected savings of $14,679 in the past 3 
years. Details of specific Savings are discussed on 
these pages. 

How is it possible for a lubrication program to 
produce cost reductions like this? Ask your 
Mobil Representative for the full details. Mobil 
Oil Company, 150 East 42nd Street, New York 
17, New York. 


Periodic bearing failures on two carburizer furnaces 
were traced by Mobil to lubricant melt-out upon 
exposure to the 400° F. temperature above the 
furnaces. Substitution of a newly developed high 
temperature Mobil grease has reduced failures and 
cut application costs by $766 in 3 years. 


Mobil also provides products and service for equip- 
ment manufactured by Chain Belt. Here, new Rex 
belt conveyor idlers are filled with a Mobil grease 
which protects against entrance of dirt and water 
during storage. Mobil rust preventive is also used 
to treat 4 million feet of chain annually. 


Correct Lubrication 
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ROBOT “REASONS” REPETITIOUSLY 


within 4 in. of the floor to 90 in. 
above the floor. 

The grasping mechanism is pneu- 
matically operated and can handle 
fragile objects as well as grasp heavy 
objects firmly through air pressure 
control. This holding device can be 
made to move up and down about 
the end of the arm setup and can 
also be rotated. 

A patented memory drum called 
Dynastat, which, unlike previously 
developed drums, can be “read’”’ while 
standing still, is the robot’s brain. 

Its surface consists of segments of 
magnetic material which can be either 
magnetized or de-magnetized in a 


pattern conforming to instructions 
recorded when the arm is being led 
through a task for the first time. 

The hydraulic actuator which pro- 
vides the “muscle” is controlled by 
a solenoid flow control valve. The 
code disc of the shaft position en- 
coder is mechanically linked to the 
actuator so that it must move coin- 
cidentally with it. 

The pick-offs, or reading heads, 
read the code combination presented 
at every position of the code disc. 
Therefore, the code combination de- 
fines the position of the disc and, in 
turn, the actuator, at any time. 
Whenever the actuator returns to a 


Fig. 4. Block diagram of elements in the Unimate control system. Link fol- 
lows the motion of the hydraulically-powered piston. For recording, the posi- 
tion is picked up by the shaft encoder and the number code is stored on drum. 
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Fig: 5. The swivel action permits the 
assembly of parts which are threaded. 


Fig. 6. Double-action, parallel jaws 
are svited for moving bulky objects. 





given position, the unique code pat- 
tern defines that position. 

If it is desirable to record the posi- 
tion of the actuator, the code number 
from the encoder is stored on the 
drum. When a repeat of this posi- 
tion is desired, the drum is turned un- 
til the record on the drum is com- 
pared to the code from the conver- 
ter and the difference determined. 

The logic system acts upon this dif- 
ference and operates the control 
valve to move the actuator in the 
proper direction to reduce the dif- 
ference to zero. The actuator moves 
at a maximum velocity when the 
error is large, and very slowly as the 
error is reduced to a small amount. 

The load is moved a part of the 
required distance to be traversed at 
a maximum speed. At a predeter- 
mined distance from the final position, 
the load is decelerated to a slower 
speed by partially closing the valve. 
At another predetermined distance 
from the final position, the valve 
closes further and the load is decel- 
erated still further. The second de- 
celeration removes essentially all of 
the kinetic energy from the load and 
moving structure of the machine, 
resulting in a relatively slow speed. 

When the actuator has moved to 
the desired position, the comparator 
sees the same code number from both 
the drum and the encoder. There- 
fore, the logic system halts the actu- 
ator by completely closing the valve 
and moves the drum on to the next 
End 


command. 
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Slanted contacts on General Electric starters 
resist dust to give longer life. 
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Dust Slides Away ... Contacts Last Longer 


Even tiny particles of dust or other contaminants can cause arcing, pitting and eventual deterioration of magnetic starter 
contacts. To overcome this problem, contacts on General Electric 100-Line starters are slanted, so that dust literally 
slides away. Slanted contacts also dissipate closing force of magnet structure better than flat contacts. Result: less 

contact bounce, less contact erosion due to arcing . . . longer contact life. Your General Electric sales 

engineer or distributor can show you many more MEASURABLE ADVANTAGES of G-E magnetic 

starters. Ask him for a demonstration or write for Publication GEA-7020. General Electric Co., 

Section 813-30, Schenectady, N. Y. 


Progress /s Our Most Important Product 


GENERAL @@ ELECTRIC 
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News from the Plants 


A NEW PRocEss, and the machinery that implements it, 
has been developed by the Automotive Products Div., A. O. 
Smith Corp., for the die quenching and straightening of 
transportation equipment side rails, in lengths up to 40 ft. 

The result is a lighter side rail that reduces equipment 
payload—and, due to improved 
mechanical properties through the process, 
causes no loss in vehicular strength. 

With the method, quenching and 
straightening of the side rail members is accomplished in 
a single mechanical operation. The side rail is taken from 


weight—allowing more 


developed 


new production 


the furnace, using A. O. Smith-developed materials han- 
It is then rapidly transferred—a critical 
to the quench machine, where it rests 
rhe rods drop, lowering the rail 


dling equipment. 
point in the process 
on top of knockout rods 
into the machine. 

\ punch enters the rail and expands as the outer wall of 
the die approaches and makes contact with the side rail. 
Increased pressure for straightening is then applied. 

Next step in the operation is the circulation of quench 
water through the punch and die, flowing through waffle- 


like faces against all sides of the side rail simultaneously. 
The outer die wall then moves back and the punch rises. 
The knockout rods lift the quenched and straightened rail 
Rear pushers slide it back on the 


out of the machine. 


transfer equipment which moves it away 


Reinforced Plastic Stack, 50 Feet Tall, To Stand Unsupported 


To EXHAUST HOT corrosive acid fumes from a metal ore 
refining operation, what is thought to be the largest self- 
supporting exhaust stack ever built has been fabricated for 


a midwest metal refining plant. 


Entirely unsupported, no steel structure or guying cables 
are needed to steady the stack, more than 50 ft in height. 
This feature was important because the base of the stack, 
itself more than 15 ft high, is located in an area surrounded 
by large tanks and other processing equipment. 

The atmosphere at the plant is extremely corrosive; at- 
tack on surrounding steel and other metal equipment is a 
continuous maintenance problem. Since the plastic from 
which the stack is formed is homogeneous, its corrosion 
resistance is equally good, inside and out, and the stack 
will be free from attack from the corrosive exhaust fumes 
at 150 F, as well as from the corrosive atmosphere outside. 

The stack was designed to withstand winds up to 100 
mph. It is more than five feet in diameter and can handle 
70,000 cfm of exhaust fumes. While only % in. thick at the 
top, the actual shell is of tapered construction, and the 
stack rests on a base flange that is over two inches thick 

Designed and built by du Verre, Inc., the stack was made 
from fiberglass-reinforced resin supplied by Durez Plastics 
Div., Hooker Chemical Corp. 


Draft Inducer Fits Into Boiler Breeching Space, Replaces Stack Top 


match the 12 ft, 8% in. by 43 in. boiler uptake, and fitting 
transition 


RATED AT 48,370 cfm of 705 F stack gas at 1.38 in. static 
pressure, a big L. J. Wing draft inducer solved a problem 
for a Philadelphia industrial firm. The problem—several 
feet of their 175-ft-tall stack had to be removed to clear a 
glide path for jets at Philadelphia International Airport. 

Two boilers were affected by the need to make up for 
draft of the cut-off stack. 
an economizer between the backs of the 


the reduced Space permitted 
fitting one with 
two boilers, and a centrifugal draft inducer in the plant 
basement. The installed inducer was rated at 48,000 cfm 
at the economizer gas discharge temperature of 475 F, but 
there was no additional room for this arrangement on the 
second unit, a 50,000 lb/hr oil-fired unit. 

Instead, an axial-flow draft inducer was installed on the 
second boiler, in place of a sweep elbow in the boiler breech- 
ing, thus utilizing space otherwise wasted. The unit is a 
standard Wing draft inducer, except for modification to 
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of the normally-round outlet with a section to 


match the rectangular breeching. 
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PM URINE POY PUMPS 


Now .. . get true pumping economy and 
versatility’ F-M Turbine Pot Pumps do 
the trick—and take less plant space than 
other types of pumps! 

Our unique “‘pot”’ principle prevents 
need for space-taking pits... helps at- 
tain higher pressures. 

Compact F-M Turbine Pot Pumps are 
ruggedly built for longer life-—contin- 


uous, trouble-free operation. Each pump 


provides higher output (capacities from 
10 to 30,000 gpm), with pressures up 
to 3000 psi. 

F-M Turbine Pot Pumps are flexible 
for extra savings! Their unique, close 
coupled turbine design makes them 
adaptable to changing operating con- 
ditions with minimum expense. 

F-M Turbine Pot Pumps are the 
answer to many liquid-moving needs 
from clear water to hot or cold, corrosive 
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or non-corrosive, volatile, or 
tile liquids. They are availabk 
mechanical seals for any pressure ran 
Fairbanks-Morse has a quality-engi 
neered Turbine Pot Pump for almost 
every range of industrial service 
water supply, air conditioning, water 
flood, process-pumpin And 
Fairbanks-Morse service will help you 
enjoy continuous pumping operatior 
all the time anytime! 


nt 


x 


For further information write: Pump & 
Hydraulic Div.; Fairbanks, Morse & Co.; 
Kansas City, Kansas. 


PAIREVANICS [MORSE 


A_MAJOR INDUSTRIAL COMPONENT OF 


FAIRBANKS WHITNEY 





News from the Plants 


Single Unit Powers Seven Hydraulic Lifts in Jet Engine Repair Shop 


IN A NEW SYSTEM, first applied at Trans-Canada Air 
Line’s new all-jet base at Montreal, a single power source 
operates a multiple lift system with seven hydraulic lifts. 

Applying the pressure-accumulation principle, Wayne 
Pump Canada Ltd., has introduced a multiple lift system 
where seven 6-ton engine overhaul stands, individually 
controlled, are powered by one rather than seven motor 
and pump units. 

When an engine is removed from a plane to the engine 
shop, it is placed on the lift in its vertical position and its 
base is bolted to the top of the lift piston. The lifts descend 
into pits eight feet below floor level, bringing any part of 
an engine to any desired elevation within that range. 
Workmen stand at floor level instead of on ladders or 
scaffolding. 

Other Wayne innovations include lift pistons that are 
stiffened by filling them with concrete bonded to reinforc- 
ing bars welded to the ends of the piston. This construction 
provides a piston four times as rigid as standard pipe of 
the same dimensions. 

Also developed for this installation was a means of remov- 
ing the entire cylinder assembly, if shop changes require 
changing the location of a lift. With this ability to salvage 
the lifts, a shop is not committed to an initial layout. 

In the multiple-lift system, air pressure is stored and used 


New Unit Puts Steel Billets Under Black 


EQUIPMENT FOR HANDLING and inspection (by magnetic 
particle “black light”) of massive steel billets has been 
produced in new extremities of size by Magnaflux Corp. 
A boxcar-sized Magnaglo test system, built for the Ameri- 
can Steel & Wire Div., U.S. Steel Corp., is the largest 
unit built to date. 

Billets moving through the Magnaglo test equipment are 
magnetized by high amperage charge and flooded with 
magnetic particles suspended in water. Under black light, 
flaws in the billets appear as fluorescent yellow indications, 
usually streaks or fine yellow lines. Operators mark the 
indications with chalk and the billets are conveyed to con- 
ditioning areas. 

This installation is handling billets measuring 2'%-in. 
square, in 30-ft lengths. It can accommodate billet squares 
ranging from 2%¢-in. to 4% in. square, up to 40-ft in length. 


as required to force the flow of hydraulic fluid which 
activates a lift. The accumulated pressure is sufficient to 
operate all of the lifts simultaneously. 

Because pressure is accumulated, the power unit need 
not operate each time a lift is raised. The speed of each 
lift is infinitely variable from zero to 12 ft per min, and 
controls are sensitive enough to position engines to within 
thousandths of an inch for fitting or alignment. 


Light for Inspection 


Dual Cleaning Units, Electrical and Mechanical, Get Stack Gas Clean 


AN EFFICIENCY of 99 per cent in removing dust and fly 
ash from boiler combustion gases is now being achieved by 
. large Connecticut utility during operation of its 150,000- 


kw generating station. The combination electrical and me- 
chanical precipitators, designed and built by Research-Cot- 
trell, Inc., place the station in the select ranks of power 
stations boasting this cleaning efficiency. 

About 1,120,000 cfm of stack gases from the unit’s pul- 
verized-coal fired boiler are cleaned by the precipitators. 
The forced-circulation boiler generates up to 1,150,000 Ib 
of steam per hour to power the 150,000-kw turbogenerator. 

Ash in the combustion gases is collected by the electrical 
precipitators after leaving the air preheater at 261 F. The 
hot gas then enters the mechanical collectors, where the 
remaining fly ash particles are removed, before it is ex- 
hausted to the atmosphere by induced-draft fans through 
the stack. 

Automated continuous operation of the electrical pre- 
cipitator, Opzel-type collection plates and magnetic-impulse 
plate rappers make the high efficiency possible. 
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KNOW YOUR 
SYMBOLS 


This symbol stands 
for QUALITY 


PLUG-IN SAFETY—Self- 
supporting X L Safety Plug hooks 
to duct, leaving workman’s hands 
free to complete electrical plug-in 
with utmost ease and safety. 


XL Bus Duct by BullDog 


Makes light work 
of installation 
four ways! 











/ 


Keyed ends of y Single integral bolt 3 New HANGFAST 4 Lightweight, 


plated aluminum Adapter bolts to rigidly-made 10- 
suspension rod fast 
...duct with standard 
hanger is instantly 
hooked and secured 


bars align automati- 
cally, join as fast 
as sections can be 
handled. 


spins tight quick- 
ly to secure bars 
under a ton of pres- 
sure. Captive screws 
join casings together 


foot sections require 
only Aalf as many 
hangers as ordinary 
duct 


BullDog, the creator of plug-in bus duct, has for years assisted industrial 
rformance, efficiency, flexibility and 


plant operations by providing high 


wer distribution. 


en BullDog went one step further . . . 


dependability in 
developed XL BUStribution® Duct to make installation and handling easier 
than ever before, as shown above. At the same time, BullDog incorporated 
foolproof dead-front safety as well as other features ensuring that workmen 
plug in for power the safe way only! 

Ask your BullDog representative to show you all these XL Duct installation 
and safety advantages. He can also provide complete information about 
BullDog BD plug-in duct, LO-X® plug-in duct and LO-X feeder duct. 


BullDog Electric Products Division, |-T-E Circuit Breaker Company, Box 177, Detroit 32, Mich. In Canada: 80 Clayson Rd., Toronto, Ont. Export Division: 13 East 40th St.. New York 16, N.Y; 


I-T-E CIRCUIT BREAKER COMPANY 


BULLDOG ELECTRIC PRODUCTS DIVISION 
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Phoenix, Ariz.—General Electric Com- 
pany’s Computer Division, Deer Valley 
Park, has authorized a major plant addi- 
tion to facilities located here. Plans call 
for the construction of a large one-story 
steel and concrete building, adding ap- 
proximately 190,000 sq ft to the plant. 
Work will begin construc- 
tion of the new wing which is scheduled 
for completion by late spring of 1962. 
Cost of project will be $4 million. 


soon on the 


Tucson, Ariz.—Kerr-McGee Oil In- 
dustries, Inc., Kerr-McGee Building, 
Oklahoma City, Okla., plans to construct 
a helium extraction plant. Plans call for 
installation of equipment for a productive 
capacity of 2.5 million cu ft of gas daily 
Preliminary engineering work has already 
been completed and work on the new 
facility will begin shortly. Cost of the 
installation will be $1.5 million. 


Hawthorne, Calif.—Northrop Corpora- 
tion plans to construct a hypersonic wind 
tunnel capable of generating winds as fast 
as 10,640 mph at company’s Norair Divi- 
sion located here. The new tunnel will 
be used for research and development 
in hypersonic aerodynamics and missile 
technology and for testing space materials 
and structures. Cost of the facility will 
be about $1.5 million 


Kellogg, Idaho—Bunker Hill Company, 
subsidiary of Northwest Lead Company, 
plans to construct a sulfuric acid plant 
and sintering unit at company’s lead 
smelter operation located here. Final de- 
cision will be made when design and en- 
gineering studies are completed later this 
year. Proposed sintering improvements 
include installation of one new unit to 
replace 10 sintering machines now in op- 
eration. Cost of the project reported to 
be about $5 million 


Williamstown, Ky.—American Tele- 
phone & Telegraph Co., Kroger Build- 
ing, 1014 Vine St., Cincinnati, O., plans 
to construct an underground repair sta- 
tion on large tract of land in this city 
Preliminary engineering work has been 
completed and work should start on the 
project soon. Frank Messer & Sons, Inc., 
Cincinnati, O., has been awarded the con- 
struction contract for the new venture 
which will cost an estimated $1 million 
when completed by late fall of this year. 


Boston, Mass.—Minneapolis-Honeywell 
Regulator Company, 4494 Wayne Avenue, 
Philadelphia, Pa., will construct a man- 
ufacturing plant in the Boston suburb of 
Billerica. A 48-acre site has been selected 
for the plant which will have a floor area 
of 75,000 sq ft. Plant will be a one-story, 
steel and concrete building and will be 
completed in mid-1962. Cost of the facil- 
ity reported to be about $1 million 


Natick, Mass.—Radio Corporation of 


America, 30 Rockefeller Plaza, New 
York, N. Y., will start construction soon 
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on a plant addition at this location which 
will add more than 10,000 sq ft of work- 
ing area to the existing plant 


Negaunee, Mich.—Empire Mining Co., 
operated by Cleveland-Cliffs Iron Co., 
1400 Union Commercial Building, Cleve- 
land, O., will erect an iron ore mine and 
processing plant near this place. Program 
calls for an open-pit mine and construc- 
tion of a benefication plant to upgrade 
iron-bearing jasper rock 


Aberdeen, Miss.—American Potash & 
Chemical Company, 3000 West Sixth St., 
Los Angeles, Calif., plans to construct a 
manganese metal plant on large tract of 
land near here. Company has awarded 
construction contract in the amount of $5 
million to the Stearns-Rogers Manufac- 
turing Company, 660 Bannock St., Den 
ver, Colo., for the work. Plant is sched 
uled for completion by 1962 


Bayway, N. J.—Humble Oil & Refining 
Company plans to increase the ethylene 
producing capacity of its Bayway refin- 
ery. This will bring the plant's ethylene 
capacity to 175 million lb annually when 
plant additions are completed by the sec 
ond quarter of 1962. Ethylene is a basic 
raw material for manufacture of plastics 


Manville, N. J.—Johns-Manville Corp., 
22 E. 40th St., New York, N. Y., will 
start work soon on the construction of 
a large plastics laboratory, office and a re- 
search and engineering center at com- 
pany’s plant site at this location. Contract 
for the construction of the new facility 
has been let to Brown & Matthews Inc., 
404 Park Ave., South, New York, N. ¥ 
Structure will be a one-story building 
400 ft long and 135 ft wide. Building 
will be completed in the fourth quarter of 
1961. Company will expend in excess of 
$500,000. 


Vineland, N. J.—Kimble Glass Com 
pany, Division of Owens-Illinois Glass 
Co., Ohio Building, Toledo, O., plans to 
construct a glass plant and warehouse 
facility at this location. Plant will 
manufacture all types and varieties of 
bottles and jars and will have a floor area 
of 40,000 sq ft. A warehouse will also be 
erected on present plant site with a stor- 
age area of 100,000 sq ft. Construction 
is planned for late spring with comple 
tion scheduled for the summer of 1962 
Cost of the installation will exceed $1 
million. 


Mc Gregor, N. D.—Hunt Oil Company, 
Dallas, Texas, plans to construct a nat 
ural gas processing plant and pipeline 
gathering system on large tract of land 
near here. Plant is expected to be in 
production by the spring of 1962 and will 
represent an expenditure of $2 million 


Haverhill, Ohio—Oxo Chemicals Com 
pany, a newly formed company, plans to 
construct a multi-million pound per year 


iso-octyl and decyl alcohol plant. The 
facility will occupy about 20 acres of a 
large site recently acquired for the pur- 
pose, fronting on the Ohio River. Com- 
pletion of the plant is scheduled for the 
spring of 1962. Company is jointly owned 
by Standard Oil Co. (Indiana) and Pitts- 
burgh Coke & Chemical Corp. 


Johnstown, Pa—Air Reduction Co., 
Inc., 150 E. 42nd St., New York, N. Y., 
will build an oxygen plant for the Beth- 
lehem Steel Company’s Johnstown, Pa., 
steel mill at this location. The new facil- 
ity will have a capacity to provide up to 
675 tons of oxygen daily and represents 
an investment of more than $5 million. 
Construction of the oxygen unit is ex- 
pected to be completed in the fourth quar- 
ter of this year. It will be owned and 


operated by the Air Reduction Co 


Philadelphia, Pa—Curtis Publishing 
Company, Independence Square, this city, 
has plans under way for an expansion 
program of company’s publishing facili- 
ties located in this city. Plans include 
major addition to present printing plant, 
installation of additional equipment, and 
increased office space. Company plans to 
seek bids for the first stage of the expan 
sion program this spring. Work on the 
construction is expected to begin early 
this summer for completion in the spring 
of 1963. Cost of the entire program re- 
ported to be about $15 million. 


Bay City, Texas—Celanese Chemicals 
Division of Celanese Corp. of America, 
180 Madison Ave., New York, N. Y., 
will build a plant at this location to make 
the chemicals acetaldehyde and 2-ethyl 
hexanol which are used in a wide range 
of plastics, adhesives and other products 
Construction of the unit will begin shortly 
and will be completed by 1962 


National Distillers & 
Chemical Corp., 99 Park Avenue, New 
York, N. Y., has authorized plans to 
build a 60 million Ib a year plant for the 
manufacture of polyethylene plastic. Work 
on the new plant will get under way soon 
and is scheduled for completion by the 
fourth quarter of 1962. It is believed 
that the plant will represent an 
ment of between $15 and $20 million 


Houston, Texas 


invest 


Nederland, Texas—<Atlantic Refining 
Co., Philadelphia, Pa., and Pure Oil Co., 
Chicago, IIl., have announced plans for a 
joint facility at Pure Oil Company’s 
Nederland refinery, located 
struction of an aromatics 
with an annual capacity of better than 50 
million gallons will get under way soon 
for scheduled completion early in 1962 
Plant will be constructed at a cost esti 
mated at about $5.5 million 


here. Con 


refining unit 


Pont Com 
Wilmington, 
major 


The Du 
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(Continued on page 240) 
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makes LYON your 


BEST SHELVING 
INVESTMENT 


Design makes the difference! Don’t settle for 
less than the exclusive Lyon CLIP and STUD which 
many have tried to copy but none can duplicate. 
Fully protected by Government patents, Lyon CLIP 
and STUD obsoletes conventional steel shelving and 
guarantees you these extra dividends— 

* Easy, fast, low cost assembly. 

* Complete flexibility —shelves instantly adjustable 
from the front without use of nuts, bolts or tools. 

* Tremendous structural strength and rigidity. 


Another extra dividend from Lyon—oldest and leading 
steel shelving manufacturer—an experienced Lyon 


There are many types of Lyon steel shelving. 


Storage Ragineer and Lyen Desier as near as your Above—a mezzanine (double decked) stockroom in 
8 8 y y which the lower installation supports the entire 


phone—ready to help you save space, time, money. second floor. A big saver of valuable floor space. 
Factories in Aurora, Ill.—York, Pa.—Los Angeles 


- 
LYON METAL PRODUCTS, INC. 
491 Monroe Avenue, Aurora, Illinois 


| I would like to see a Lyon CLIP and STUD demonstra- 


tion. 
ral AL e RODUCT $ ] I'd like a copy of your 100-page Catalog which tells | 
. the complete shelving story and covers entire line of | 


products. 
NAME. 


® FIRM 


OVER 1500 ITEMS ADDRESS 
For Business, Industry and Institutions | «:ry— STATE 
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How can you cut the cost of electrical repair? 


More and more maintenance man- 
agers we've talked to are being 
asked one of two vital questions by 
their management: “How much can 
you cut your maintenance budget 
this year?” or “How much better 
maintenance will you provide for 
the same dollars?” 

Is there any way out of such a 
cost squeeze? 

Yes! Many managers have cut 
down on the amount of repair work 
they do themselves, place this work 


=7 


R. L. Kirkpatrick, Manager, Maintenance 
Sales, Westinghouse Electric Corporation. 


with outside specialists, spend more 
time on preventive maintenance. 

How does this help reduce costs? 
A good part of the answer lies in 
what a modern repair plant is and 
how it operates. First, modern re- 
pair plants are experts in building 
maximum reliability into repaired 
equipment .. . and they guarantee 
their work. For example, on re- 
wound motors, the guarantee is the 
same as new motors. Secondly, they 
are staffed with factory-trained 
technicians and equipped with the 
latest and most complete facilities 
to handle every size and type of 
electrical equipment. 

Often, the repaired equipment, 
when returned, is better than when 
new because only the latest ma- 
terials and techniques have been 
employed. Specialized test and in- 


spection instruments are used to 
thoroughly diagnose incoming 
equipment for engineered repair— 
and to thoroughly check-out equip- 
ment being returned to your pro- 
duction lines. 

These expert services are avail- 
able round-the-clock, seven days a 
week. Most important, you pay for 
these services only when used and 
avoid the continuing overhead in- 
herent in an in-plant repair facility. 

There is sizeable evidence that 
consigning repair work to outside 
experts cuts your repair costs, 
improves performance reliability, 
extends the life of the equipment, 
releases people, dollars, and floor 
space for production and increased 
preventive maintenance activities. 

Isn't this the way for YOU to cut 
the cost of electrical repair? 
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Pittsburgh Coke & 
Chemical saves 
thousands annually 
with Westinghouse 
Repair service 


You can save important repair dol- 
lars, like this customer did— 

The problem: How to keep 15 
motors operationally reliable at 
Pittsburgh Coke & Chemical Com- 
pany. These motors, ranging from 
3 to 60 hp, of both totally-enclosed- 
fan-cooled and explosion-proof 
types, are constantly subjected to 
high moisture, dust, and corrosive 
chemical conditions. 

Such difficult conditions 
grounded windings, causing the 
motors to “burn out,” thus cutting 
off conveyor belt runs, and stopping 
chemical and water pumps. 

One example: A 5-hp Class B 


insulated motor, located above a 








quenched coke conveyor belt and 
in a partially enclosed structure, 
was under constant contamination 
attack. Steam condensation caused 
intense moisture concentration in 
the confined area, which was also 
subjected to coke dust. Result? Fre- 
quent motor failure, and necessity 
for rewinding. Costs? The cost of 
rewinding, the time of men to re- 
move the motor, and the downtime. 


Other Pittsburgh Coke ¢> Chemical motors, located outdoors, are used to drive chemical 
and water pumps. These motors operate in an area, near giant 10,000 gallon chemical 
tanks, that is filled with moisture concentration, and subjected to fumes from caustic 


coal tar acids. 


The solution: Westinghouse was 
called in. After analyzing the prob- 
lem, a solventless epoxy protective 
encapsulation, Super Comire,* was 
applied to the rewound motor 
by an exclusive Westinghouse 
process. This motor operated con- 
tinuously for 14 months —then 
stopped only because of a line 
failure. Other motors are located in 


the open air, or near pumps and 


tanks—subject to humidity and 
caustic coal tar acids, such as 
phenol. With Super Comire en- 
capsulation they now provide un- 
interrupted service . and major 
yearly savings, reports Pittsburgh 
Coke and Chemical. 

This example is only one of many 
hundreds illustrating what West- 
inghouse’s comprehensive mainte- 
nance service provides . . . for every 
type of plant, on every kind of 
electrical or steam equipment. 41 
modern plants rebuild, repair, up- 
rate, add new features, and protect 
such equipment with exclusive in- 
sulations such as Thermalastic® 
and Super Comure. Visit your near- 


Five-horsepower motor which moves conveyor belt section at Pittsburgh Coke & 
Chemical Company is examined by chief electrician. In this service, the motor is under 
the attack of intense steam condensation and extreme coke dust conditions. 
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by Westinghouse Repair plant and 
see how modern facilities plus fac- 
tory-trained technicians can help 
reduce your costs. Most important 


Pencil points to location where coils are 


subject to failures caused by dust and 
chemical deposits. The solventless epoxy 
“Super COILIFE,” applied at Westing- 
house’s Repair plant provides complete 
protection of windings, locking out all 
foreign matter that might cause them to 
ground, and the motor to fail 


call in your Westinghouse Repre- 
sentative soon for a review of your 
repair problems. 

“Maintenance Modernization 
Means Profits” (B-8223), a new 
booklet defining the total scope of 
Westinghouse Maintenance Serv- 
ices, is available on request. Write 
Westinghouse Electric Corporation, 
Box 868, Pittsburgh 30, Pa. 


You can be sure . . . if it’s 


Westinghouse 


* Trademark 


J-95220 





Dunia -BUSH 
... the | manufacturer of THENE 


STEAM HEATING SYSTEM ESSENTIALS 


WHAT THIS MEANS TO YOU san 


It means a ‘‘matched set” for the ‘heart’ of every 
steam heating system ... radiator traps... 

float and thermostatic traps... vacuum pumps, 
as well as radiator valves, strainers and 
condensate pumps. It means complete product 
dependability through one manufacturer backed 
by more than 50 years of design and 
manufacturing know-how. It means economy. 

It means quicker delivery. It means one order 
Instead of many. It means easier installation. 

Only Dunham-Bush can mean these many things to you. 


FLOAT AND THERMOSTATIC TRAPS RADIATOR TRAPS 


\@ 
if 


Designed and time proven to give 
equal satisfaction under condi- 
tions of 25” vacuum to 15 Ib. 
pressure. Use of Dunham-Bush 
F & T traps on vacuum returns, 
condensate pump or subatmos- 
pheric control systems is assur- 
ance of proper system operetion. 


F & T TRAPS 





Simplified, rugged design is the 
result of Dunham-Bush's 57 years 
of experience as the leading man- 
ufacturer of thermostatic traps. 
Large valve opening plus unique 
design of flat floating valve with 
rounded seat provides freedom 
from clogging and wear. 


BUCKET TRAPS STRAINERS 


Dunham-Bush offers single and duplex pumps through 65,000 EDR 
equipped with magnetic starters and controls, mounted and wired to 
eliminate extras. Features include: low inlet connection for returns; 
capability of producing 26” vacuum at low amperage; only one princi- 
pal moving part; one motor to handle both air and condensate. These 
outstanding features mean lower initial cost, lower installation cost 
and lower maintenance cost. 


RADIATOR VALVES 


Request Bulletin: 
1501C (Steam Heating Specialties) 
1401B (Vacuum Pumps) and 
1403A (Condensation Pumps) 
for full details 


DUNHAM-BUSH, INC. 





BUSH 


WEST HARTFORD 10, CONNECTICUT, U.S.A. 


SALES OFFICES LOCATED IN PRINCIPAL CITIES 
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for this ... and save important money 


How much will it cost you to paint, repair and maintain your windows this year? How much in 
extra heating-cooling costs because of sash heat leaks? How much to replace broken panes? 

Here’s what happens when you install PC Glass Blocks. Nothing to paint or putty. Easy cleaning 
with a simple hosing. Insulation value equal to 12” masonry block, eliminating heat loss. Crisp, 
clean good looks outside and controlled, glare-free daylight within. 


Take a minute now to save money for years. 
Use the coupon to get a free PC Glass Block Window Renovation Kit. 
No need to guess about the value of PC Glass Block window renovation in your plant. We'll send 
you a free kit which provides facts and figures. 
See how many PC Glass Blocks you need and where. Learn which types are best for your par- 
ticular window problem. Compare initial cost with estimated savings in painting, cleaning and 
other maintenance costs in a single year’s time. Discover how to estimate annual savings in heating- 


cooling costs. 


PITTSBURGH Pittsburgh Corning Corporation, Dept. PE-41, One Gateway Center, Pittsburgh 22, Pa 
Please send me the PC Glass Block Window Renovation Kit: 


NAME rijrTLe 


COMPANY 


CORNING 
cry. ZONE 
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You get both air supply and exhaust simultane- sary. Applications unlimited — well adapted to 
ously with the new Clarage TWINALATOR*. closed or semi-closed systems. Can be provided 
Unique, superior dual function air handling for with heating coils and filters. Write today for 
all types of buildings. Definite money-saving ad- Bulletin 552. CLARAGE FAN COMPANY, Kalama- 


vantages: Requires only one opening, one motor, zoo, Michigan. Clarage sales engineering offices 
one drive, one starter. No make-up air unit neces- are located in all principal cities. “Patented | 
Trademcr* 
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a product of 


Pennsylvania Secondary Unit Substations are assembled 
from components engineered to function together, by trans- 
former and switchgear specialists working together. Thus 
switchgear and transformer components are engineered to- 
gether by a single, specialized staff with single, undivided 
responsibility. 

What does this mean to you? For one thing, you know that 
there is closer coordination among the engineers planning 
your substation. This means accurate compliance with speci- 
fications, better control of details. The possibility of mis- 
mated components is eliminated. You have a direct line of 
communication with a centralized staff —there’s no relaying of 
information with wasted time and possible misinterpretation. 
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* engineered together. vou rene 


many ways from togetherness at Pennsylvania Transformer 
—the type of togetherness that insures coordinated planning 
and coordinated engineering. 


Our engineers will be glad to work with you in determining 
your specifications for unit substations. Write: Unit Sub 
station Dept., Pennsylvania Transformer Division, McGraw 
Edison Company, Canonsburg, Pa. 


developed 
> engineered 


= Logetne 


shipped 
serviced 
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opens doorways to 
unlimited traffic 


sat Na ls lily egy Mies 








Traffic speeds through “open” door as Air lsolator 
immobilizes movement of air between the two areas. 

















screens out heat, co/d, 
a humidity, dust, odors, insects 


Air lsolotor is available 
for openings up to 8’ wide, 10’ high. 














e AIR ISOLATOR is the proven and practical answer 
to high volume traffic problems between two areas 
of different temperature or humidity. 











AIR ISOLATOR provides a high velocity curtain of 
* registered trademark and product of Lehigh, Inc. vertical air across open doorways to form a shield 

between outside and inside air. During periods of 
heavy traffic, doors can be opened and left open. 
Traffic moves faster; dust, cold, heat, odors or in- 
sects are repelled; worker comfort is assured. 

WRITE FOR INFORMATION : 

Complete data on the economical Air lsolator is yours for 

the asking. Write today to Jamison Cold Storage Door Co., 


COLD STORAGE DOORS 
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Every 


@ seconds... 











ow 
zs 
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Lapsed time between OIC installations is being reduced month someone eee 


by month. More and more maintenance men know they can 


count on trouble-free operation when they replace worn out somewhere 
. 7 > 


valves with OIC. Performance-proven design features include 


stems made from special OIC Alloy 40 on bronze valves. Result ° 
. seizing completely eliminated . . . corrosion minimized . . . : installs 
wear greatly reduced. OIC stems will outlast ordinary valve 


stems 10 to 20 times. Your local OIC distributor carries a com- another 


plete line of bronze and iron gates, globes, angles and checks. 


Call or write today for further information. 
OIC valve! 


BETTER VALVES AND BETTER DISTRIBUTOR SERVICE FROM OIC 


THE OHIO INJECTOR COMPANY 
249 Main St., Wadsworth, Ohio 
BRONZE, IRON, FORGED = | need more information about OIC bronze anc 
STEEL, CAST STEEL AND , iron valves 
DUCTILE IRON VALVES N 
» ame 
Company 


Street 


THE OHIO INJECTOR COMPANY, WADSWORTH, OHIO on . 
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The Broadest Line of Industrial Filtration Equipment 
Offers over 4311 Filter Models and Media.......... 


For any filtration need — from Air to Zine Cyanide 
— look to CFC Filters to improve product quality, 
cut maintenance and production costs, protect valu- 
able equipment and reduce down time. 


Fulflo Filters, for precise filtration of liquids and gases, 
have a choice of media that includes natural and 
synthetic fibers, pleated paper, sintered or woven 
metals and porous ceramics; 

Honan-Crane Filters for industrial oils— with inter- 
changeable pleated paper, cellulose fiber and fuller’s 
earth media; Delpark Filters and Filter-Matics for 
continuous clarification of metal-working coolants and 
other industrial liquids — with paper, wire cloth, 
synthetic and natural woven fiber media; 

Michiana Filters — with fiber media — for gas and 
diese] engine lubricating oils and fuels. 


Write for catalog or engineering assistance to De- 
partment PL. 


COMMERCIAL FILTERS CORPORATION 
MELROSE 76, MASSACHUSETTS 
PLANTS IN MELROSE, MASSACHUSETTS AND LEBANON, INDIANA 


For more facts circle 581 on Reply Card 
PLANT ENGINEERING 





Mastipave can take the roughest, toughest kind of treatment — 
and still wear a shine. It resists most acids and stains. Stands up 
under heavy foot and machine traffic. Won't splinter, rot or mildew 
Wipes clean with water. Even heals itself when cut. Sound amazing ? 
That's Mastipave ...in smooth surface Regular, decorated Deco 
Tread, non-slip Grip Tread... and rolls and tiles. Lay it anywhere 
you need rugged, really economical floors. 


How g hy Floor Covering Division, Fibreboard Paper Products Corporation 
475 Brannan St., San Francisco, California 

aa amie cation brochure showing ali Mastipave types, colors 

NAME. TITLE 

FIRM____. 

ADDRESS 
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22% nickel cast iron impeller in this pump has handled salty 


crude oil twenty years at Continental Oil’s Ponca City, 


ou 


homa), 
(Okla- 


installation. Salt concentration varies from 1-10 Ibs. per 
1000 bbls. handled, at temperatures from 200°-240°F. 


2/,% Nickel Cast lron impeller handles briny 
oil 20 years—without downtime for repairs 


Demonstrates Nickel Cast Iron’s superior resistance to wear 
and corrosion in fluid handling equipment 


The impressive record of this impeller 
is an example of 242% nickel cast iron’s 
superior resistance to wear and corro- 
sion. It shows how nickel cast iron, at a 
modest initial cost, can provide longer 
life and lower maintenance costs in 
fluid handling equipment. 


Combination of advantages in nickel 
cast iron fluid handling equipment 
There’s a whole family of 1 to 3% 
nickel cast irons—each offering a com- 
bination of properties beneficial for 
fluid handling equipment. These prop- 
erties include higher tensile strength 


160 


and improved resistance to wear, gall- 
ing and heat (up to 650°F.). Other 
benefits of nickel cast iron are increased 
hardness with good machinability, 
greater toughness, greater torsional 
strength, and improved resistance to 
graphitic corrosion. 
Can nickel cast iron help you 
improve efficiency and cut costs? 

Find out how the various combinations 


of useful properties available in nickel 
cast iron can prolong life and reduce 
maintenance costs of your fluid han- 
dling equipment. Write for our helpful, 
comprehensive 28-page booklet, “Engi- 
neering Properties and Applications of 
Nickel Cast Iron.” 


THE aveneraee NICKEL COMPANY, INC. 


67 Wall Street Aen, New York 5, N. Y. 


INCO NICKEL 


NICKEL MAKES CASTINGS PERFORM BETTER LONGER 
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POWELL PERFORMANCE PAYS OFF 


Any way you look at it, Powell performance really pays 
off. Take “availability” for instance. 


You'll find that Powell makes just about any type of 
valve you may need—for oil, water, gas, steam, air 
and corrosive fluid applications. The same holds true 
for virtually any temperature and pressure. What's 
more, you'll find Powell valves are available in in- 
dustry’s widest selection of bronze, iron, steel and 
special alloys—from aluminum to zirconium. (The fact 


a 


115th year of manufacturing indu 


7 “4 


is, Powell pioneered application of special alloys in 
valve design.) 


In short, you'll find Powell performance also includes 
outstanding availability—of exactly the type valve you 
need. And, since Powell maintains large stocks both 
at the factory and key points across the country—you 
get exactly what you need, when you need it. For further 
information, contact your nearby Powell Valve distrib- 
utor or write The Wm. Powell Co., Cincinnati 22, Ohio. 


- 
& 


th 1 free i 


POWELL DEPENDABLE * VALVES 


THE WM. POWELL COMPANY CINCINNATI 22, OHIO 
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This is 


56 


seconds’ 
work 
for an 


ALVEYW 


PALLET 
LOADER... 
































how long does it take in your plant? 


Alvey’s Pallet Loader automatically stacks cartons on pallets 
direct from your production lines, at speeds ranging from 40-60 
cases per minute. You pre-set the desired stacking pattern and the 


number of tiers; the Alvey Automatic Pallet Loader does the rest. 


Alvey Loads Pallets In These Patterns And Many More 
<< l <> iS nos 
ter eee hit 


XL+ 


Nine-case pattern Seven-case pattern Eight-case pattern Elight-case pattern 

Column pile Tiers interiock Pinwhee! pattern Tiers interiock 
Tiere interiock 

Alvey’s De-Palletizer receives incoming pallet loads, 

unstacks them and feeds the empty cartons to your handling 


line at the rate of 45 per minute—all automatically. 


When can we talk over your material handling needs? 


: AAL WV EE Weonvevor MANUFACTURING COMPANY 


9377 Olive Street Road St. Louis 32, Missouri 
Companies like these use Alvey pallet handling equipment: Branch Offices in Principal Cities 
Coca Cola @ General Mills @ Hershey Chocolate @ ShellOil @ Welch Grape Juice @ Western Electric 
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“We pocket the difference”’ 


The difference? Saving in floor space. No foundation cost. 
Quick and easy installation. The Gardner-Denver packaged 
air compressor goes right to work . . . provides a dependable 
supply of air for years, Want details? Request Bulletin 
WB-10, 

ee eg to ta - 

international: Gardner-Denver international Division, 233 Broadway, New York 7, N.Y 

international Offices: Buenos Aires, Argentina; Artarmon, N.S.W. Australia; Brussels, Belgium; Rio de 


Janeiro, Brazil; Santiago, Chile; Barranquilla, Colombia; Lima, Peru; Ndola, N. Rhodesia; Salisbury, 
S. Rhodesia; Johannesburg, Transvaal 





EQUIPMENT TODAY FOR THE CHALLENGE 


GARDNER - DENWER 








OF TOMORROW 


- 








New...Low-Cost, 
Drawout DFS 
Metal-Enclosed 
Load-interrupter 
switchgear 


DFS drawout switch and fuse element is easily levered into ceil. 
Type DFS Metal-Enciosed Switchgear—drawout fused 
switch—provides compact, low-cost power switching 
for high voltage circuits in commercial buildings, in- 
stitutions, and small industrial plants. DFS Switchgear 
meets a wide range of applications—with fault inter- 
rupting ability up to 250 mva at 4160 volts and 500 
mva at 13,800 volts load break rating 600 or 1200 
amperes . . . full fault closing ability of 60,000 amperes 
for 5 kv and 40,000 amperes for 15 kv 

DFS Switchgear provides these major advantages: 
Drawout design assures completely safe switch inspec- 
tion and fuse replacement. 
Component design versatility meets a broad range 
of applications, including automatic transfer and re- 


mote control 


DFS Switchgear comes in single units or switching centers, as shown, 
for service entrances, transformer primary or feeder switching. 


DFS switch and fuse element, rear view. 


Simplified metal-enclosed construction presents 
compact, modern appearance 
Maximum service reliability assured by extensive 
High Power Laboratory design-proving tests 

For full information call your Westinghouse repre- 
sentative, or write Westinghouse Electric Corporation, 
P.O. Box 868, Pittsburgh 30, Pa., for Descriptive Bul- 


letin 32-750. You can be sure of it’s Westinghouse 
J-61011-R1 


Westinghouse 
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ANOTHER 


ACHIEVEMENT 


CRANE 125-AND 150-POUND 
UNION BONNET BRONZE GATE VALVES 


STRONGER CYLINDRICAL BODY DESIGN FOR LONG SERVICE LIFE 


Every part of these new valves has been carefully 
engineered and liberally proportioned to assure an 
extra safety factor over the recommended working 
pressures. Unlike ordinary pinched-in, rectangular 
body valves, Crane’s cylindrical body—the same 
design used in Crane’s heavy-duty 200- and 300- 
pound bronze gate valves—distributes pressure 
loads uniformly and reinforces seat against the 
wedging action of the disc. 

Wider, huskier hex ends combined with the new 
body shape give this valve greater rigidity, reduce 
chance of leakage and early failure resulting from 
piping strains. They make for easy installation, too. 

Many other Crane features—the deep stuffing 
box that can be repacked under pressure, substan- 
tial thread engagement between stem and bonnet, 
and a precisely fitted bonnet joint—make this valve 
a best buy for safe, dependable, long service on 
steam, oil, gas and water lines. 

Crane’s 125- and 150-pound Union Bonnet 
Bronze Gate Valves are made in %-inch to 2-inch 
sizes with either a solid or split wedge disc. Both 
disc types are carefully machined and fully guided 
for positive, easy operation. 





Your Crane Distributor has these — —— 

new valves in stock. Contact him 

for information or write Crane Co., C a AN E : 
Industrial Products Group, 4100 

S. Kedzie Avenue, Chicago 32, — 


mi. In Canada, Connn, £48, 1170 VALVES » PIPING + ELECTRONIC CONTROLS 


Beaver Hall Square, Montreal. PLUMBING + HEATING + AIR CONDITIONING 
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At last! 
A Rubber-Armored ] 
Door that | 
Won't Warp, 


Wear or 
Corrode... 


NEW 
CLARK 
DURADOR & 


Takes Fork-Truck Pounding in Stride 





New self-closing DURADOR takes all the punishment your fork truck 
jockeys can dish out. Rubber-covered and rubber-hinged, it keeps 


traffic moving, without fear of gouging, splintering or misaligning. 


Combines the Best of a Rigid Door with a Rubber Curtain 


Durapor withstands thousands upon thou- 
sands of openings because it rides with the 
force of the blow — doesn’t resist it. Returns 
to closed position every time, reduces drafts. 
It functions silently with no moving parts to 
go haywire. Needs no maintenance. 

Easily applied at any doorway, the full- 
length flexible hinge is bonded to jamb plate 
and door clamp for trouble-free, 2-way action. 





507 Hunterdon St. 


Sturdy door panels are coated with permanent- 
ly-bonded thick rubber, with extra protection 
at all edges. Round, shatter-proof windows let 


driver see what’s on the other side 


Isn't this the door you've been wanting? 


Surprisingly low in cost, Durapor comes in all 
stock and intermediate sizes. Write today for 
Architects’ specifications and full information, 








CLARK DOOR 


COMPANY, INC $ 


Nework 8, N. J. 





Unique full-length Rubber Hinge 
returns DURADOR fo tight closure 





Makers of famous PREST-O-MATIC AND SHOCK ABSORBER DOORS 
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This compact Package Air Preheater is 

being installed on a 150,000 Ib/hr boiler 

at Olin Mathieson Chemical Corp.'s Brand. 

enburg, Kentucky, petrochemical plant. When 

in operation it will recover enough heat from 

the boiler exhaust to increase efficiency of 
the boiler between 8% and 9% 


OLIN MATHIESON RECOVERS 360°F 
FROM BOILER EXHAUST WITH 11'/2' x 11’ x 8° 
PREASSEMBLED LJUNGSTROM PACKAGE AIR PREHEATER 


Olin Mathieson specified a Ljung- 
strom Package Air Preheater 
because it saves space as well as 
fuel. Mathieson’s Ljungstrom 
occupies only about 1000 cubic 
feet, but cuts boiler exhaust tem- 
perature from 680°F to 320°F — 
puts 360° of heat back to work in 
the boiler. 


The compact preassembled 
Package Air Preheater is ready to 
run when it’s delivered—just con- 
nect to the power line and ducts, 
and it’s on-stream. You make big 
savings on installation because 
there’s no on-the-spot erection. 

You can use a Ljungstrom Pack- 
age Air Preheater on boilers from 
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25,000 to 250,000 pounds of stean 
per hour. For more information, 
write today for your free copy o 
a 14-page booklet. 


THE AIR PREHEATER 
CORPORATION 


60 East 42nd Street, New York 17, N. Y. 





One of four 
Ingersoll-Rand 

Torsion Bar Torque 
Control Impactools 
that ouickly and 
accurately tighten four 
different size fasteners 
to 3 different torques in 
cylinder-tube assembly 


» Ingersoil-Rand 
Impactoo! with Torsion 


Bar Torque Control set | 


at 15 ft. Ibs. runs 
Allen pipe plug to seal 
100 Ib. pressure in 

air brake chamber 


> Automatic Torque 
Control improved 
performance almost 
100% by providing 
exact torque in tricky 
assembly of oil reservoir 
to air compressor. 


ae? 








x Drawing up the band on air 
brake chamber to 25 ft. Ibs. is 
a precise job performed over 
1% million times by this 
Ingersoll-Rand automatic 
shut-off Torsion Bar Torque 
Control Impactool. 


Wy 


On the basis of this kind of performance, 
this brake manufacturer took advantage 
of the reliable quality control features 
possible with Ingersoll-Rand Torsion Bar 
Torque Control Impactools . . . and solved 
a “quality bottleneck’’ by using them on 
ll different assembly operations. Rejects 
were almost entirely eliminated, inspec- 
tion time and costs were cut to the bone 
and production increased by 34% to 45% 
per manhour. 


In addition to dividends earned by im- 
proved product quality and greatly re- 
duced reject and inspection costs, the 
increase in production per manhour means 
a Dividend on Payroll Dollars of from 34% 
to 45% of the tool operator’s wages. The 
other operations shown here are setting 
similar quality and production records! 


You can calculate your own dividend with 
the help of Ingersoll-Rand’s new, illustrated 
guidebook, ‘‘How to earn a Dividend on 
Payroll Dollars with Planned Annual Re- 
tooling’’ . . . and handy Dividend Com- 
puter. Call your 

nearby I-R Represen- 

tative or “gt 

Ingersoll-Rand, 

singe 4 New 

York 4, N. Y 


ac a) Ingersoll- -Rand 


11 Broadway, New York 4, N.Y. 
Planned Annual Retooling 


increases output per man 


61A-8 
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se % THOMAS INDUSTRIES INC. 


2 5 Benjamin Lighting Division, Dept. BPE-4 
bt) 7 ' we 207 E. Broadway, Louisville 2, Ky. 


Please have your Lighting Engineer call 


Please send catalogs on Industrial 
ed : 
Lighting 
a9 > ame 
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FORECAST: VIOLENT STORMS...BUT 


Realock Fence will resist 
the foulest weather 


That’s because Realock is made from top grade steel wire, 
and is completely galvanized, making every foot thoroughly 
resistant to weather and corrosion. Realock Fence is a one- 
time investment that requires minimum maintenance. 
Consider Realock Fence when you want the ultimate in 
protection. For complete information and a free estimate, 
MADE IN U.S.A. 


contact the nearest CFI office. — enn quienes einen 
Denver + Oakiand « New York 


Sales Offices in All Key Cities 
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WESTINGHOUSE unit type 2 
to 1S hp. 17 models: 2 to 71.7 
cim— 80 to 250 psi 


WESTINGHOUSE single- and two-stage 
compressors are ideal for jobs in the unit 
type class with moderate air demand. 
You get long-lived dependability at low 
first cost. Upkeep is negligible. Units in- 
corporate thermal overload protection, 
positive starting unloader, air cooled deep- 
finned cylinders, and corrosion-resistant 
automatic spring loaded floating valves 

Crankshaft is ball-bearing mounted for 
stability, and matched V-belt set assures 
balanced drive line wear. Compressors are 
available with horizontal cr vertical tank, 
or bed-plate mounting. Load-unload or 
start-stop control is standard. Options in- 
clude dual control, water-cooled aftercool- 
er, and automatic drain valve for receiver. 


LE RO! stationary type 25 to 
100 hp. 4 models: 92 to 450 
cfm at 125 or 175 psi 


LE ROI stationary compressors provide 
economical and flexible air power for your 
heavy industrial jobs. Made in 25, 50, 75, 
and 100 hp sizes, these two-stage units 
can be used as central air supply — or 
you can spot units at various points of 
use, thus minimizing pipe runs and air 
loss. Air-cooling permits indoor and out- 
door use, and compactness conserves space. 
Wns ‘ “ YL Features like forced feed lubrication, 
id : large intercooler, high-speed fan, and bal- 
, anced design extend motor and compressor 
life and cut upkeep. You can pick stand- 
ard models with either dual control or 
continuous running load-unload control. 
Option extras include: crankcase oil filter, 
oil pressure safety switch, intake silencers, 
belt and intercooler guards, and water 
cooled intercooler. 


Ask your Le Roi Distributor for additional 
information. Or send for Bulletin SG-3 cover- 
ing the entire line. Write to Le Roi Division, 
Westinghouse Air Brake Co., Sidney, Ohio 


$c-102 


LE ROI Division of Westinghouse Air Brake Co. Sidney, Ohio 





NEW 
ENGINEERED TEFLON 
PISTON RINGS 


for Non-Lubricated Service 


*-@fer 


Garlock Teflon* Piston Rings may be used 
alone where piston is lightweight, vertically 
installed, or supported by tail rod (upper 
left). On large compressors and cylinders 
with heavy pistons, Teflon Rider Rings are 
recommended to support the piston (lower left). 


Time after time, Tefion Piston and Rider 
Rings—the newest of Garlock product¢— 
prove effective in extending ring 

under non-lubricated or chemical serviée. 


A compressor used in wet hydrogén 
service was fitted with six rings of 
Teflon. Lubrication was eliminated 
and the rings were still in service 
after 2000 hours. Cast iron piston 
rings previously used needed lubrica- 
tion and lasted less than 100 hours. 


Another compressor operated at +350°F 
to supply instrument air. With Teflon 
Piston Rings, the compressor has 
been in continuous service for over 
2500 hours without lubrication; the 
radial wear rate is approximately .009 
per 1000 hours. Before this, the cylin- 
der had to be lubricated; it was also 
necessary to periodically remove oil 
from the discharge air to prevent entry 
into instrument air lines. 


The first really satisfactory piston rings 
for non-lubricated service, Garlock 
Tefion Piston and Rider Rings ate 
engineered for longer life and better 
heat dissipation. They have the lowest 
coefficient of friction of all materials, 
are chemically inert, and will not 
contaminate the gas or fluid in the 
system. Garlock Teflon Piston afd 
Rider Rings will not crack or bredk, 
will not score cylinder walls, and dre 
flexible for easy installation. They canbe 
applied at temperatures from —420°F 
to +500°F, are available in ot 
graphite filled Teflon or glass-filled 
Teflon, and come in either butt joiht, 
step joint, scarf cut or solid, depending 
on your needs. 


Talk to your Garlock representative abdut 
Teflon Piston and Rider Rings. He is 
backed by years and years of experi- 
ence in the design, manufacture and 
application of packings and seals of all 
types. You will find him in your locale 
at the nearest of the 26 Garlock sdles 
offices throughout the U.S. and Can- 
ada. Or, write for Catalog AD-178. 
Garlock Inc., Palmyra, New York. 


RLO CC HK 
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Canadian Div.: Garlock of Canada Ltd. 
Plastics Div.: United States Gasket 
Company 

Order from the Garlock 2,000... two 
thousand different styles of Packings, 
Gaskets, Seals, Molded and Extruded 
Rubber, Plastic Products. 


*DuPont Trademork 
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oe ee 
es, Heat exchangers stocked 
at BaG plant for 
serving rush orders 


e 

















NEED A HEAT EXCHANGER IN A HURRY? 


All facilities for heat exchanger manufacture are 
available under one roof at the BaG plant, where 
assembly line procedures permit building an inven- 
tory of stock parts and complete units. BeG Heat 
Exchangers are not only engineered to top efficiency 
but are constructed to the highest standards of 
quality and safety as required by the A.S.M.E. Un- 
fired Pressure Vessel Code. Form U-1 Manufactur- 
ers’ Data Report for Unfired Pressure Vessels is 


Send for brochure 
“The A.S.M.E. Story” 


All B&G Heat Exchangers are 
stamped with A.S.M.E. “U" 
Symbol 


furnished with each unit as required by the pro- 
visions of the A.S.M.E. Code. 


BaG Heat Exchangers are made in both U-bend 
and straight tube, floating tube sheet models. A 
comprehensive stock of U-bend exchangers is avail- 
able for fast shipment. Refrigeration condensers, 
evaporators, liquid receivers and suction line heat 
exchangers are also maintained in factory stock. 


Dept. GP-53, Morton Grove, Illinois 


Canadian Licensee: S. A. Armstrong, Lid 1400 O' Connor Dr 
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lt’s a wonder nobody thought of it sooner 


This is Shure-Set,® the tool that makes permanent attachments to 
concrete or building block with less than ten taps of a hammer. And 
it’s about as easy to use as the hammer. Special steel fasteners are 
inserted at one end, your hammer strikes the other. And that’s all, 
the fastening is made. (No powder charges are necessary.) 

There’s no drilling or plugging to do. And none of the problems asso- 
ciated with masonry nails. Shure-Set’s anvil, an easy target to hit, con- 
centrates the force of your hammer blow and applies it directly to the 
head of the fastener inside Shure-Set’s preci- 


sion bore. That way the hammer never skews ARaumset ‘Fastening System 


off and the fastener never wavers. (Your fingers are well protected, too.) 

And the austempered steel fasteners (nail-like drive pins and 
threaded studs) can’t bend or break or fly around the room; they 
have the ideal metai/urgical characteristics for efficiently penetrating 
hard construction materials. 

Shure-Set will pay for itself by saving time. Probably on the very 
first job. It also saves a lot of (put your own price on it) perspiration. 
It’s made by Ramset Fastening System. Write for more information, 
or call your local Ramset dealer. He’s listed 
under “Tools” in The Yellow Pages. 


WINCHESTER-WESTERN DIVISION Slin 294-D Winchester Ave., New Haven 4, Conn. 
For more facts cirele 597 on Reply Card 
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THE TRADEMARK 
1S CHANGED 


...to match the high performance standards of the 
nation’s top-quality electrical control equipment 


Soon you will see this new trademark on Clark control devices and 
systems. Behind this symbol are the precise engineering and exacting 
production methods which make possible the high standards of quality for 
which Clark is famed. Behind it are men with the know-how to create the 
longest lived, sturdiest, most efficient electrical controls. Behind it are 
answers to your needs for everything from standard equipment such as 
motor starters, relays and push buttons to complete engineered systems 


For help in solving your control problems, contact your local Clark 


distributor or district sales office, or write direct. The Clark Controller 
Company * Main Plant: Cleveland 10, O.—Western Plant: Los Angeles 58, 
California—In Canada: Canadian Controllers, Limited, Toronto, Ont 
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Use the Reader Service Cards 
provided on pages 243-244 
to ask for more information 
on any of this equipment. 











ROOF VENTILATOR moves 
more air per horsepower 
Model CRD 


ounced as a high 


centrifugal root 


ern wnicy ad T i T \¢ 
to exhaust more 
eT horsepower 


vith ca 


Card 


on Post 


RADIOISOTOPES offered in 
handy, low cost kit 
lide Set 


used, 


Model RNS-110 Radionu 
kit commonly 
| *h can be 


long-lived radioisotopes whic 
the 


containing five 


purchased without a license 


\tomic 


the 


Energy Commission | 
t following: lead-210/bismuth 
210; cobalt-60; « 

144; zin 


\lso pr ‘dle 
S provided 


mituM 


A For details, circle 2 on Post Card 


MACHINING COMPOUND is 
strong, all purpose lube 


‘times th m strength o tr 


soluble 


Water 

n integt ited cor | 
\ccording to 

Ss non-toxic, practicall 
bacterial iction, and 


B iket 
details, 


Gubbins 


odor 


A For Card 


circle 3 on Post 





BALL VALVES have fewer 
parts, bottom entry design 


Available re. stee] 


steel, in j to 2-in 


in brot ind 316 stain 


less sizes, these 


rated tor pressures fron 


100 | 


low 


ball valves ire 


SOO psi, trom i) te 


vacuum to 
with 


ire two-dit ctional. 


Phe 
operating tore al chrome-plated 
ball Seats 1 fl with controlled 
ight shutoff 


tapered cart 


reature 
containing 
assel ibly removed 
valve body Is 1 the rine Removy tl 
i single reta nut lets cartridge 
\ ilve body 

cleaning of 


When cart 1g 


design 


Is replaced 
positions 
nut 


Interchang 


take-up on retaining 


ontact 


tapere | 
utomatically, and 


results in 


* 


thility of parts further simplifies n 
tenance Valve handle requires 


quarter turn from full 


closed. Sheathed in 


the 


orange 


insulation handle also 


ilve pos 


A For 


ition. Crane Co 


details, circle 4 on Post Card 
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POLYURETHANE FOAM 
offers insulating advantages 


Foamthane, polyurethane foam in rigid 


slab form, can be used for insulating 


walls, ceilings and prefab metal curtain 
ll temperature emhicrency 
or cold storage ap 
plication | 

for use 


vantage 


Uthough 


use in 

company 

ing a lay ot Foar ine over 

Foamglas cor structural 

latter tn ost and space i 
the Foat 

rh Cornu g Corp 


Pittsburg 
details Post 


ot the 


ings afforded by thinner 


thane 


A For Card 
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EPOXY COATING sanitizes 
and protects walls, ceilings 

Tile-X is tile-like plastic 


epoxy coating ottered to provide a hv 


i monolith 


gienic, easy-to-clean coating over por 


ous walls such as haydite and concrete 


block br 1¢ k 
high 


wood ne 
the 


and 
like gloss of 


meets 


pl istet 
tile 
surtace that 


density and 


coating produc es a 


legal requirements for sanitary walls 


} 
mors 


iccording to manufactur 


OV ides in 


Inexpensive, on 
tile 


is claimed to resist 


er, and it pt 
} ] 


the-job beauty an 


ipplic ation ot 


Tile X 


mould 


cleanliness 


deterioration of fungus, grease, 
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A thousand and one reasons for installing 


(is8) Multigrip Stee! Floor Plate 


If you have a thousand employees you have a thousand reasons 
for installing USS Multigrip Safety Floor Plate. But accidents 
can happen to anyone, so you'll be protecting yourself, too. 
Covering all the danger spots in your plant may prevent 
costly accidents. The riser pattern on USS Multigrip is scien- 
tifically designed to give positive traction in all directions, wet 
or dry. And Multigrip has no closed pockets to cdllect dirt and 
water—it sweeps clean in a stroke. 

Multigrip protects floors, too. These rugged, heavy-duty 
floor plates will take the pounding of heavy traffic year after 
year with little wear or maintenance. Multigrip can’t chip, 
splinter, or crack. It comes in 4" to 44" thick plates up to 600 
inches long, so is easy to install without waste. Your Steel 
Service Center representative will provide you fast delivery of 
any size Multigrip Steel Floor Plate. Contact him for more 
information or write United States Steel, 525 William Penn 
Place, Room 6272, Pittsburgh 30, Pennsylvania. 


United States Stee! Corporation + Columbia-Geneva Stee! Division « Tennessee 
Coai & Iron Division « United States Stee! Export Company 


This mark tells you a product 
is made of modern, dependable Stee! 


United States Steel 
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washing, stain, alkali, acid, 
condensation, steam, food and chemi- 
\pplication is reportedly % the 
tile. Steelcote Mfg. Co. 

details, 6 on Post Card 


oil, daily 


cal . 
cost ot 
A For 


circle 


GREEN ALUMINUM PAINT 
protects outdoors, indoors 
1030 Green Aluminum is 
a tough, dur- 
attractive finish that 
resists moisture, sun, fumes and weath- 


Rust-Oleum 
formulated to produce 
able, yet green 
ering. It is suggested as a top coat on 
exterior and interior surfaces, partic- 
ularly for tanks, structural steel, metal 
wire metal roofs and 


sash, fences, 


buildings. Spraying is recommended, 
used, 


suitable 


but brush application may be 


Coating may be used over 
primer on sound rusted surfaces, clean 
previously painted metal or 
unpainted wood. Data 
Rust-Oleum Corp. 


Post Card 


metal, 
and new 
in Form 6117 
A For details 


wood. 


circle 7 on 


LIQUID finds leaks in pressur- 
ized air or gas lines 

\ thin, solid stream of Snoop applied 

to test connections in pressurized air 

or gas lines causes a fine bubbling ac- 

tion if leak is present. Solid stream 

method of application is said to avoid 


bubble formation from spraying. Long 
bubble life is claimed for Snoop, as 
well as ability to detect leaks at bottom 
of connections in vertical runs where 
gravity tends to remove testing fluid. 
It comes in 8-oz. polyethylene squeeze 
bottle with Snooper tube adjustable 
from %- to 12-in. length. Nuclear 
Products Co. 
A For details, circle 8 on Post Card 
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CENTRIFUGAL PUMPS offer 
maximum interchangeability 


Model 3195 Centrifugal Pumps are in 
troduced as featuring maximum inter 
changeability of pumping units and 
parts, simplified installation and main 
tenance, and mechanical! reliability 
Horizontal, end suction, single stage 
units, they are designed for chemical 
processing, petro-chemical and petro 


leum refining applications, but adapt 
able for any industry using chemicals 
. corrosive or abrasive, cold or hot 


50 to 500 F). even slurries. 


tleven sizes provide capacities to 
gpm, heads to 300 ft, and all are 
back-pull-out design. 
long, the 
4-in. end of suction 
to centerline of discharge. A 1% in. 
coupling fits all sizes, and there’s only 


centerline, 


? 


sizes are 23 in. have 


same dimension 


one spacer coupling length (3% in.). 
in.) holds pumps to 
The line is stocked in three 
standard constructions: ductile iron, 
stainless steel 316, and Gould-A-Loy 
20. Other metals can be ordered. Top 
centerline discharge is self venting and 
simplifies piping, and the back-pull-out 
replacement of 
without 


One bolt size (™% 


bases. 


design enables easy 


parts most subject to wear 
disturbing pipe connections or motor 
mounting. Bulletin full 
data. Goulds Pumps, Inc. 


A For details, 


725.8 gives 


on Post Card 
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ALUMINUM CONDUIT re- 
duces wire pulling effort 


Kingfisher Rigid Aluminum Conduit 
features an interior coating (K-40) 
with a high silicone content. Tests are 
reported to demonstrate that this lubri- 
cant reduces pulling force as much as 
75 per cent over uncoated metal con- 
duit. It was also found that paraffin 
on various types of cables affects the 
puli force in addition to the kinds of 
conduit coatings used, but the silicone 
coating pulling 
effort to a substantially greater degree 


consistently reduces 
than many standard coatings. Conduit, 
couplings and elbows with the slippery 
K-40 inner lining 
prices which are generally the same 
as for steel conduit. Kaiser 
& Chemical Sales, Inc 


A For details, 


are available at 
Aluminum 


Post Card 


circle 9 on 


VENTILATOR opens, closes 
according to temperature 


Equipped with movable louvers, con- 
trolled by a factory-set thermostat, this 
ventilator is made of high-strength 
aluminum. The louvers shut tight 
when temperature drops to 50 F, and 
move gradually to a fully-open position 
when thermometer rises to 70. Seven 
available models include foundation 
type as well as gable, soffit and roof 
louver designs. Each is eomplete in it- 
self, operates independently, requires 
no electrical connections. Units come 
in standard ventilator opening sizes. 
Most are available with mesh insect 
screen and with a fusible link which 
melts in case of fire to automatically 
close louvers. Thermvent Corp. 

A For details, circle 10 on Post Card 
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URETHANE LINING protects 
abrasive handling equipment 


Armstrong PO-663 is a fabric backed 
urethane for use as a liner for chutes 
and other equipment handling 
coke, rock, sand, 


grain, 


ore slurries, glass 


etc. It is said to provide maximum ab 
rasion resistance and to be easily in- 
stalled by bolting. Con- 
ventional rubber-resin adhesives can be 
used with the which 
in stock sheet sizes ranging up to 96- 
by-40 in., and in %4e- %- and %-in 
gages. Armstrong Cork Co. 

A For details, 12 on Post Card 


cementing or 


material comes 


circle 


GRAPHITE LUBE for heavy 
industrial equipment 
Mexacote, a blend of Mexican graph 
ite and oils, is described as a quick 
drying, non-toxic lubricant. When 
thinned with turpentine, naphtha or 
oleum spirits, it can be applied by 
Although for 
Mexacote is 


brush, swab or spatula 
mulated for railroad use, 
suggested for all types of heavy indus- 
trial equipment where a tough, durable 
It can also be 


lubricant is essential. 





oe 


There's also an unseen maintenance worker 
on the job tonight. Robertshaw’s unique 
Vibraswitch is monitoring malfunction on 
24-hr. operating equipment...guarding costly 
air compressors and blower systems against 
the hazardous and expensive dangers of ex- 
tensive breakdown. Everything's under con- 
trol! Vibraswitch is the proven low-cost way 
to directly sense destructive vibratory forces 
in expensive rotating and reciprocating ma- 
chinery. Instant reaction to changes in ac- 
celeration of machinery vibration with shut 
down, alarm and standby-actuation provi- 
sions. Should your expensive machinery 
break down, how costly will repairs be? 
Can you afford to be without low-cost 
Vibraswitch protection? In malfunction de- 
9:30 a M tection, level measurement or accurate han- 
e e e dling of process ingredients, Robertshaw has 
a system for keeping “everything under con 
trol.” Fifty convenient offices—write for 


Everything's name of the one nearest you. 
ROBERTSHAW’'S VIBRASWITC 
under Control! MALFUNCTION DETECTOR “s 
IS ON THE JOB! 


Aeronautical and Instrument 
Division, Robertshaw-Fulton 
Controls Company, Santa Ana 
Freeway at Euclid Avenue, 
Anaheim, California 


MANUFACTURERS OF ROBERTSHAW CAPACITANCE-ACTUATED LEVEL MEASUREMENT INSTRUMENTS AND MICROSEN INDUSTRIAL PROCESS CONTROL SYSTEMS 


, 
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applied to either wood or metal to pro- 
tect manufactured products. The Unit- 
ed States Graphite Co 

A For details, 13 on Post Card 
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SIGHT INDICATOR permits 


inside view of flow 
Flo-Eye Indicator lets you look inside 
your pipeline to determine if there is 
flow and the direction and condition 
of fiuid. It features double sight glasses 


for clear observation of fluid, and ma- 
chined recesses and retaining rings for 
even seating of sight glass gaskets to 
prevent leakage. Reasonable initial 
cost, simple installation, are claimed. 
Schutte and Koerting Co. 

A For details, circle 14 on Post Card 


VALVE OPERATOR mounts 
directly to the shaft 


This valve operator for butterfly valves 
and dampers is engineered to mount 
directly to valve shaft, eliminating 
need for linkages and special mount- 
ings and reducing engineering time 


required for installation. A simple 
torque lug fixes position to valve body. 
Plug-in electrical connections are 
standard and housing is weatherproof. 


180 


Externally adjusted limit switch is 
adjustable over a 90-deg stroke. Con- 
trol operates on standard 115-v, 60- 
cycle power supply. Provision is made 
for remote valve position indication. 
Automatic Timing & Controls, Inc. 
A For details, circle 15 on Post Card 


PUMP utilizes pumped fluid 
for cooling, lubrication 


Model 6222P-15S is a seal-less canned 
motor pump with a welded stainless 
steel clad rotor and stator, allowing 
pumped fluid to pass through the mo- 
tor air gap. The motor is internally 
protected with a thermal overload 
switch. A 15-hp single-stage centri- 
fugal pump, it develops a 200-ft head 
at a flow rate of 230 gpm. Pump 
castings can be had in stainless steel 
or aluminum alloy. According te man- 
ufacturer, this pump design provides 
the lowest weight, size to performance 
ratio available. While intended for use 
with all fluids, its construction is re- 
ported particularly adaptable for fluids 
ranging from corrosive and volatile 
processing materials to specialized mis- 
sile fluids. J. C. Carter Co. 

A For details, circle 16 on Post Card 


FIRE-RESISTANT ADHESIVE 
bonds treated wood 


Alweld is announced as an adhesive for 
bonding treated wood, such as wooden 
arches and trusses, and other struc- 
tures where wood must meet building 
code requirements for fire-resistant in- 
stallations. Company says weod bonded 
with Alweld can be charred to point 
of disintegration, or subjected to ex- 
tended submersion in fresh or salt wa- 
ter, without breaking bond. Allen 
Plastics Corp. 
A For details, 17 on Post Card 
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TOWEL DISPENSER saves time 
and controls inventory 


The Texel Towel Dispenser works on 
a “five in, five out” basis. It is de- 
signed to dispense a neat bundle of five 
clean wiping towels within seconds 
after accepting the same number of 
used ones. An automatic counter shows 
the number of used towels deposited. 
When filled, the machine holds 1000 
clean folded towels; when all the clean 
ones have been dispensed, the receiv- 
ing section accepts no more soiled ones. 

The vented steel cabinet uses only 
30-by-30 in. floor space; it has safety 
switches to prevent trouble in event of 
a short circuit and a built-in fire ex- 
tinguisher bomb. A front door provides 
for recovery of soiled towels and re- 
placement with clean ones. Manufac- 
turer points out that the machine pro- 


vides an always available source of 
clean wiping cloths and helps to reduce 
housekeeping chores and towel losses. 
Industrial Wiping Cloth Co. Inc. 

A For details, circle 18 on Post Card 


CLAMP, GASKET combine to 


reduce repair inventory 
Designed to reduce repair inventory 
by permitting one clamp width and a 
gasket strip to make repairs of any 
length in multiples of 3 in., Redi- 
Clamp has a flatter lug base so that 


crush pressure is minimized and a 
higher circumferential pull is applied. 
Installation is simplified because bolt 
remains in one lug and is snapped 
over open slots of opposite lug. Al- 
though stocked in 3-in. band widths 
only, clamps can be used in any multi- 
ple of 3-in. length up to 30 in. with 
length of strip as long as needed and 
Redi-Clamps_ installed side-by-side. 
The gasket, Sta-Grid, is %e-in. gridded 
Neoprene, vulcanized to a stainless 
steel backing; it is available in 18-in. 
lengths 3- and 1%-in. widths. Smith- 
Blair, Inc. 


A For details, 19 on Post Card 
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PAGING SYSTEM uses battery- 


operated 3-lb transmitter 
Nucleus of this personal call system is 
its battery-operated “baby” transmit- 
ter. Transistorized and independent of 
the power supply, this equipment pro- 
vides an economical paging system for 
smaller plants. “Radio” coverage va- 
ries from 40,000 to 300,000 sq ft, de- 
pending on layout of premises. The 
15-channel set-up provides either 
speech or private coded signal for up 
to 15 5-oz pocket receivers. Operating 
costs are said to be under 5 cents a 
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duct furnaces for 
make-up air 


Free from Reznor: Learn about this profitable use of 


duct furnaces along with other valuable information on 
make-up air in our just published handbook “What to 
Consider in Designing Make-Up Air Systems.” 
Manufacturing plants, chemical, food and material 
processors, restaurants, bakeries and dry cleaners are 
becoming increasingly aware of the need for make-up air. 
They now realize that bringing in clean, heated replace- 
ment air through a duct furnace can prevent undesirable 


drafts and the infiltration of dust, dirt and fumes 

Reznor’s handbook on make-up air is one of a new 
series of Reznor Heating Handbooks to help you solve 
commercial and industrial heating problems. For your 
copy, published by the world’s largest manufacturer of 
gas unit heaters, fill in the coupon and mail to Reznor 
Or, for more information, call your Reznor distributor 
or nearby Reznor district office listed in the Yellow Pages 
under “‘Heaters— Unit.” 


REZNOR MANUFACTURING COMPANY 


y Dept. PE j, Mercer, Pennsylvania 

{ VYVvyvvvere Send mea copy of What to Consider in 
T 

Hitt | Designing Make-Up Air Systems 


AAI 


Lid 


Be HEATERS != 


name title 


city state . 
ne 
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Cuts cleaning time B sxv.v°2.: 


Ye 


cleaning gun of Malsbary 
230 steam cleaner 12” above 


from 1% hours stamina conveyor be 
and runs castings between 


to 15 minutes thm 





Degreasing and air blasting to get rid of oil, grease and machine 
grindings on crank cases—handled 60 at a time— just took too 
long. Then Gravely Tractors installed a 2-gun Malsbary 230 
steam cleaner, which degreases and thoroughly cleans castings 
in 1/7th the time formerly required. 


PLACE CLEANER WHERE YOU WISH 
...adjacent to work, or 100 to 200 ft. away. This option is yours 
because the Model 230 is equipped with nozzle control with which 
operator starts and stops solution flow by squeezing and releasing 
his grip on hand gun. The Gravely installation is in the assembly 
area, where solution flow is controlled automatically. Cleaner 
occupies only 63” x 36” floor space. 

Model 230 delivers 180 gph at 60 to 100 psig without smoke, 
soot or fumes. Thermostat holds solution temperature to within 
5° F. of setting. Complete range of Malsbary models for phos- 
phating, production cleaning and maintenance. 


MALSBARY 





ore 


; 


Malsbary Manufacturing Co. + 845 92nd Ave., Oakland 3, Cal. 


Malsbary Manufacturing Co. / 845-92nd Ave., Oakland 3, Calif. 


| would like () Industrial Steam Cleaning portfolio; [] Phosphating 
Manual; [() Personal consultation on cleaning problems. 


Position 





Name 








Company 
Address 
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day and no radio license is required. 
The transmitter costs around $450; if 
desired, two can be installed on the 
same loop antenna. Multitone Elec- 
tronics, Ltd. 

A For details, circle 20 on Post Card 


COMPACT DRIVE for short 
screw conveyor service 


Designed for short conveyor flights 
and low horsepower requirements, the 
Series 100 Drive comes in two speed 
ratios: 8:1 for up to 6 hp at 225 rpm, 
and 18:1 for up to 3.8 hp at 100 rpm. 
The unit consists of a double-reduction 
speed reducer with packing gland and 
driving shaft which mounts on a 
trough end. The drive is designed to 


triple-seal the reducer unit against in- 
vasion by materials conveyed. The 
packing gland is adjustable from the 
outside, takes standard packing and 
may be inspected by sight. Slotted 
holes in the flange of the reducer per- 
mits the unit to be rotated for adjust- 
ment of V-belt drive center distances. 
Heavy-duty tapered roller bearings 
in the reducer take thrust from the 
screw in either direction. Driving 
shaft is mounted in a steel sleeve, and 
built-in puller facilitates changing 
shaft without opening the reducer. En 
tire drive is mounted or removed from 
trough end with three bolts in reducer 
flange. Any desired output speed may 
be had by selecting correct V-belt drive 
to transmit motor power. Bulletin 601 
gives data. Dodge Mfg. Corp. 
A For details, circle 2! on Post Card 


RECORDING CONTROLLER 
for pressure, temperature 


This recording type controller is de- 
signed to maintain any desired pres- 
sure or temperature by regulating flow 
of steam or liquid through a diaphragm 
motor valve. Accuracy is said to be 
+ 1 per cent of total span. Operating 
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from Yarnall-Waring Company, Philadelphia 18, Pa. 
BRANCH OFFICES IN 19 UNITED STATES CITIES « ‘SALES REPRESENTATIVES THROUGHOUT THE WORLD 
STEAM TRAPS STOCKED AND SOLD BY 270 LOCAL INDUSTRIAL DISTRIBUTORS 


The whole works— 
steam trap, strainer and 
blow-down valve—fit in 
the palm of your hand 


BLOW-DOWN 
VALVE 


ENTHUSIASTIC 
APPROVAL! 


INDUSTRY WELCOMES NEW SERIES 130 
IMPULSE STEAM TRAP WITH OPEN ARMS 


“Radically new and different—send S50. 
Texas INDUSTRIAL 


“We want 100 immediately. They meet our confined 
space needs perfectly.” 
WISCONSIN PACKER 
“Ordering 60 as first part of new standardization pro- 
gram.” 
LOUISIANA REFINERY 


“We'll start with 24—more later.” 
Onto PetTro-CHEMICAL 


So it goes—industry’s welcome to the new Yarway Series 
130 combination steam trap has been a warm one. Already 
manufacturing quotas have been doubled to meet the de- 
mand. Yarway distributors everywhere are busy answering 
their customers’ requests for demonstrations 

What will the new Series 130 do for you? Consider 
these advantages: 


COMPACT COMBINATION SAVES 
SPACE, MONEY, MAINTENANCE 
ON LIGHT LOAD APPLICATIONS 


Steam trap, strainer, blow-down valve combination sim- 
plifies trapping hook-ups—saves up to 30% in time and 
materials over ordinary hook-ups. 








NO OTHER STEAM TRAP COMBINES SUCH 
COST-SAVING, WORK-SAVING FEATURES 

All stainless steel construction, woven stainless steel 
strainer screen, replaceable trap valve-seat assembly, Allen 
wrench-operated blow-down valve—make maintenance easy 

Small size, light weight, good for all pressures 8 to 600 
psi—make installations simpler. 

Try this trap on your steam main drips, steam tracer 
lines, meter boxes or any other of thousands of light con- 
densate load applications. Call your nearby Yarway distrib- 
utor today—or write us for more details. 


For more facts circle 604 on Reply Card 
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the controller is a sensitive air measur- 
ing system actuated by a process tem- 
perature or pressure measuring system. 
To prevent cycling, instrument has a 
1 to 10 per cent proportional band 
adjustment with manual reset. A 12-in 
circular 24-hr chart uses one or two 
pens. Stickle Steam Specialties Co. 

A For details, circle 22 on Post Card 





CM METEOR Electric Wire Rope Hoist 


% to 5 ton capacities— Compact, enclosed design. 
Low headroom. Continuous hoist-duty motor with 
thermal overload protection for heavy duty service. 
Precision bearings and helical gears for long life. 
Only 110 volts at push button control. 





More information on any of 
this equipment can be yours 
without cost or cbligaiion. 
Just circle the item numbers 
on the Reader Service Cards 
provided on pages 243-244. 














MULTI-PURPOSE HEATER 
burns either gas or oil 


Dual-fuel heaters in the OG4 Series 
can be used as central furnaces, unit 
heaters with directional discharge 
nozzles, or duct furnaces with per 
formance capabilities for future ad- 
dition of air conditioning. They can 
be installed for up-flow, down-flow or 
horizontal delivery. The heat ex- 
CM makes them alll So you can choose a changer has a cylindrical primary 











hoist that’s perfectly suited to your own 
needs in a safe, highly efficient CM design. 
Three of the mos? ropular models are illus- 


surface of stainless steel and is anch 
ored at burner end to a front plate. 


acragh Secondary heating surface is alumin 
trated. Specifications of other types and 


sizes on reques* 


CM LODESTAR Electric Chain Hoist 


Ye to 2 ton capacities—First truly heavy duty ver- 
sion of small electric hoist. 44 ton model weighs 
only 51 Ibs. Heavy duty self-adjusting mechani- 
cal brake and regenerative electrical braking. 
Overload protection and upper-lower safety 
switches. CM-Alloy load chain. 


CM CYCLONE Hand Chain Hoist 


ALSO Y% to 10 ton capacities—Easy to carry and lift. 


One ton model weighs only 36 pounds. Made of 


CM Pullers, ‘ 
tough aluminum alloy. 


Trolleys , * anaty 26  e a as 
and Cranes gy CM-Alley lead chain. ized steel tubing connected to stainless 


+ ote gia a and aluminized steel headers. A feature 

is provision for unrestrained expan- 

sion and contraction even at abnormal 
temperature — operation. 

Either No. 2 (or lighter) oil or gas 

is burned in a single assembly with fuel 


CHISHOLM MOORE HOIST DIVISION selection by manual or optional auto- 
Wik , matic switch. Oil burner is mechan- 
ical atomizing; gas burner is inshot 
COLUMBUS McKINNON CORPORATION type for natural, manufactured, mixed 
HOISTS TONAWANDA, NEW YORK 








REQUEST catalog and name of 
local stocking distributor. > 


and LP-air mixtures. Belt-driven in- 

REGIONAL OFFICES: NEW YORK, CHICAGO, CLEVELAND duced and forced draft blowers, mount- 

Im Canada: COLUMBUS McKINNON LIMITED, ST. CATHERINES, ONTARIO ed on one shaft, are powered by a 34- 
For more facts circle 605 on Reply Card 
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The Temperature ( sontrol Powered by the 
IRREPRESSIBLE FORCE OF MERCURY -— 
for Accuracy with Rugged Dependability 


All Partlow temperature controls are 
directly and positively actuated by 
mercury, the metal in liquid form 
whose reaction to changes in tem- 
perature is 2s predictable as it is 
powerful. 


Unlike delicate electronic control- 
lers, the mercury-actuated Partlow requires no out- 
side power source. No amplifiers. No finicky levers 
And no ‘‘babying"™’! With a Partlow you can be sure 
of getting accurate, dependable control even under 
extreme conditions of shock and vibration 


Mercury-actuation makes possible maximum design 
efficiency and simplicity too. The Partlow has fewer 
parts to go wrong. And fewer service problems (with 
less ‘‘down"’ time) should trouble occur. You can 
replace the thermal element of any Partlow control 
instantly, right at the job site, without recalibrat- 
ing, fitting or factory adjustment. 


Whatever the process or application, you'll find a 
Partlow temperature control to fit it dependably, 
economically, precisely. Mail coupon today for full 
details 


7) PARTLOW 


PARTLOW) TEMPERATURE CONTROLS 


World Export 
Ad. Auriema, inc., 85 Brood Street, New York 4, N.Y 


THE PARTLOW CORP., Dept. PE-461 
New Hartrorp, N. Y. 


Please send condensed Catalog of Partlow temperature controls 
and allied equipment for industrial heating and refrigeration 


Name and Title 
Company 
Address 


City and State 


For more facts circle 606 on Reply Card 


April, 1961 





= a | 
World's Fastest, Smoothest Hand Reaming 


i 
| 


Self-Feeding | 
RIBSID 


No. 2-§ 
Spiral 
Reamer 


»». reams pipe, 
conduit, 
sheet metal 
and wood! 


Try a RIGID Spiral Reamer, and you'll 
quickly feel how it reams its way into pipe, 
conduit, metal holes or wood without effort. 
Heat-treated cutting edges give maximum 
service life. Ratchet-action handle makes work 
easy in close quarters. 


Now Available... 
RIGID No. 254 

Spiral Reamer 

for 22” to 4” Pipe and Conduit 


No more hand filing . . . here’s the 
time-saving, large-size hand reamer 
you've always needed. Light, hollow 
construction makes handling easy. 
Hand grip has large butt plate for 
body pressure. 


Call your Distributor today. For your convenience, 
he maintains a complete stock of RIGZQID Work- 
Saver Pipe Tools and parts! 
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hp motor. Self-contained blower section may be bolted to 

exchanger assembly or separate. The unit is adaptable to 

all voltages ; control circuit is 115 v. Output capacities run 

from 280,000 to 1,000,000 Btuh. Lennox, Industries Inc. 
A For details, circle 23 on Post Card 





CAULKING COMPOUND for acid waste lines 


An epoxy-based compound, Epocaulk, is announced for 
caulking bell-and-spigot type pipe and joints in acid waste 
lines. It is troweled on, requires no heat cure, sets without 
shrinkage to a tough solid with resistance to reagents used 
in industrial laboratories, states company, and it is easy- 
to-use and reduces pipe breakage. Epocaulk is suggested 
for patching stainless steel sinks and tanks, plastic tanks 
and steel pipe. Adams Chemical Corp. 
A For details, circle 24 on Post Card 


EXHAUST SYSTEM ventilates problem areas 


The Swing-O-Way Exhaust System is suggested for use 
where traveling overhead cranes will not permit duct work 
from the ceiling. Wall or post mountings permit 180-deg 


swing range. The retractable flexible hose allows for an 
extension up to 30 ft from blower. The system features 
heavy, rigid construction with a powerful, high speed blow- 
er, and is shipped fully assembled. Bulletin 650 Automotive 
describes it. Ammerman Co., Inc. 

A For details, circle 25 on Post Card 


ADHESIVE installs tile-faced curtain wall panels 


Miracle MA-450 is a thin-set adhesive for installing pre- 
fab panels faced with ceramic tile on exterior work. It is 
high-strength water proof rubber base adhesive with non- 
oxidizing resin, formulated to bond to any rigid, dry, clean 
surface. Recommended surfaces are concrete, metal, cement 
asbestos board (rough side), Unarcoboard or other weath- 
erproof material structurally strong enough to support the 
weight load. For pre-fab ceramic tile panels, cement asbestos 
board and metal are listed as preferred backings. Coverage 
is about 50 sq ft per gallon. Miracle Adhesives Corp. 
A For details, circle 26 on Post Card 


COMPOUND protects bulk materials outdoors 


For protecting outdoor storage piles of bulk materials 
against loss from wind or rain erosion, and abating dust 
nuisances, Compound SP-301 is a blend of synthetic, or- 
ganic, long chain polymers in a water base. It forms a 
thin, tough and durable crust which resists weathering, 
manufacturer states, and protection lasts a year or more. 
Compound SP-301 is described as inert, unreactive and 
non-toxic and without adverse effect on burning qualities 
of coal or subsequent processing of sulfur, metal ores, car- 
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bon etc. It is applied with any type of spraying equipment, 
and additives are included to provide proper wetting, pene- 
tration and particle coverage. The solution is supplied in 
different grades. The Johnson-March Corp. 

A For details, circle 27 on Post Card |jj] iii 


METERING PUMP is rugged, moderately priced 


Distinguished by a simple, compact design permitting 
rugged construction at a moderate price, the Metriflow 
can be used for a variety of metering pump applications 
and is claimed particularly suited for handling slurries and 
viscous liquids. Four standard sizes provide capacities up 
to 54 gph, for pressures to 300 psi. Duplex pumps are avail- 
able which double capacities without increasing motor size, 
since the power strokes of the two pistons are staggered. 
Unitized construction has gear case and pump body flanged 
together, sealed against moisture and dirt. Motor pad is 
bolted in alignment with shaft. Discharge capacity of pump 
is adjusted by a control knob on top. Solution head—actual 
pumping cavity—is readily removable. Different heads 
(stainless steel, Hastelloy, plastics etc.) can be interchanged 
to convert pump for different services. The Madden Corp. 
A For details, circle 28 on Post Card 


TABLE SURFACING resists strong chemicals 


Colorceran is a ceramic-like mineral glaze surfacing an- 
nounced as having exceptional chemical and stain resist- 
ance. It incorporates an inorganic surface applied to com- 
pany’s Colorlith by a method that makes it an integral part 
of the asbestos-cement base sheet. Advantages reported 
are durability, resistance to corrosion, and product uni- 
formity, plus a high-temperature inorganic surface unaf- 
fected by almost all commonly used reagents. Developed 
for laboratory table tops, Colorceran is intended for service 
where continuous exposure to strong acids, powerful sol- 
vents and staining agents are encountered. The material is 
also said to have high structural strength and good ma- 
chinability, and resistance to thermal shock, abrasion and 
scratching. It is now being produced in limited quantities, 
in surf green color only. Test data offered gives results of 
spot tests with 27 reagents. Johns-Manville Corp. 
A For details, circle 29 on Post Card 


MACHINE MOUNTING reduces vibration 


Perf-O-Grip Vibra-Mount combines cushioning effect of 
resilient wool felt with perforations spaced at intervals 
throughout the mounting pads which provide lateral flex- 
ibility and help eliminate horizontal “creep” and vibration 


while providing control. This undermounting is claimed 
to reduce destructive force of transmitted vibration up to 
85 per cent. In many cases, machinery can be installed 
without need for lag bolts in the floor. To install, a suitable 
adhesive is applied to both sides of pad. Mounting comes 
in general purpose and heavy-duty densities, the latter for 
loads above 50 psi. American Felt Co. 
A For details, circle 30 on Post Card 
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Rugged Design... 
Easy-to-Handle Balance € 


RibaIb 


| 
| 
| 


| 
| 


HEAVY Y-DUTY 


PIPE 
CUTTERS 


give faster, 
straighter 
cuts 


Five Sizes 
for “%"’ to 6”’ 


Pick up a RIGGS Heavy-Duty Pipe Cutter, and you'll 
instantly know why it makes pipe and conduit cutting 
far easier. Perfectly balanced . . . gives you a feel of 
confidence no other cutter can match. See the extra- 
long shank that protects handle threads . . . assures easy 
pressure application. Feel the large, smooth handle that 
gives you a comfortable, powerful grip. Try it, and 
you'll find a built-in cushion to keep the cutter wheel 
“on track” through hard or uneven spots. Rugged 
frame, guaranteed not to break or warp, stays straight 
for clean cuts every time. 


You'll Want a RIaI> 
4-Wheel Pipe Cutter 
for Work in Tight Places! 


Call your Distributor today. For your convenience, he maintains 
G complete stock of FRITAAID Work-Saver Pipe Tools and parts! 
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CORROSION (ado pao 18 
DAMAGE... SMS orca ce 


The Power Point is so compact it 
can be installed at point of use, elim- 
inating long d-c power runs. Average 
savings of 30 per cent in cost and 
COROBOND | 50 to 70 per cent in space are claimed 
. . + acid-proof cement through its use, when compared with 
a Ss used with Ceilcote similarly-rated conventional silicon 
CEILCOTE E-900 Brick! stacks. The Power Point is suggested 
. . » dependable coat- 
ing for severe corro- 
sion service! CEILCRETE 
+ + « combined with 
glass cloth for extreme 
chemical resistance! 





COROCRETE 
. « « Monolithic floor- 
ing four times stronger 
than concrete! 


for use in battery charging units, d-c 
motor control drives, and in instru- 
mentation, data processing, and mag- 
netic amplifier applications, etc. It can 
also replace selenium stacks in many 
applications where minimum space and 
inherent advantages of silicon are de- 
sired. It comes in single- and three- 
phase networks capable of handling 2 
to 7% kw. Current ratings range from 
E N G : N EER ED FLO OR Ss | 10 to 25 amp at maximum ambient 
temperatures of 45 C, and up to 75 amp 
, | in force-cooled applications. The Pow- 
Ceilcote Engineered Flvors are the answer to costly floor main- er Point is designed to operate most 
tenance problems caused by acid and alkali attack. And Ceil- efficiently above 25 v; maximum output 
cote floors are engineered to withstand impact, thermal shock, power is available at 220 v rms input 
abrasion and expansion without cracking or spalling! The instal- Semiconductor Div., Syntron Co. 
lation shown above exemplifies Ceilcote’s comprehensive ap- A For details, circle 3! on Post Card 
proach to individual flooring problems . . . demonstrates how 
Ceilcote materials are carefully integrated to completely pro- 
tect all types of surfaces. Working under contract, competent BOX TRUCK of corrosion-re- 
Ceilcote engineers analyze your operating conditions . . . for- sistant fiberglass 
mulate materials... direct surface preparation and installation This lightweight box truck is designed 
by Ceilcote construction crews. Some installations can be in- for bulk handling of a variety of dry 
stalled under Ceilcote supervision or by plant personnel. This or liquid materials. Molded of fiber- 
complete flooring package with guaranteed performance is glass-reinforced polyester resin, it has 
available only from Ceilcote! smooth inside surface with rounded 
corners to prevent dust accumulation, 





Write today or call your nearest Ceilcote Representative . . . 





ALABAMA: BIRMINGHAM LY. 2-7201. CALIFOR- 
NIA: OAKLAND TE. 2-0103, SANTA ANA P.O 
BOX 625. COLORADO: DENVER Gl. 5-365). 
WASHINGTON, D.C. OL. 6-432]. FLORIDA 
CORAL GABLES MO. 5-1965. ILLINOIS: CHI- 
CAGO AN. 3-188!1. INDIANA: EVANSVILLE 
HA. 3-3597. MASSACHUSETTS: SPRINGFIELD 
RE. 6-5203. MICHIGAN: DETROIT UN. 4-6871 
MISSOURI: KANSAS CITY MI. 9-1312. NEW 
JERSEY: PRINCETON WA. 1-6969. NEW YORK 
NEW YORK CO. 7-0276, ROCHESTER GR. 
THE CEILCOTE COMPANY, INC. 3-5918. N. CAROLINA: CHARLOTTE JA. 3-8784 
OHIO: CINCINNATI EL. 1-5765, CLEVELAND 
4915 Ridge Rood . Cleveland 9, Ohio ER. 1-4558. PENNSYLVANIA: PHILADELPHIA 
Ki. 5-0720, PITTSBURGH AT. 1-8500. TENNES- 
SEE: KNOXVILLE 2-5770. TEXAS: HOUSTON 
JA. 2-1606. WASHINGTON; SEATTLE SU. 
3-9200. CANADA: OTTAWA CE. 3-7785. 
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Clip-type shelves move in and out without tliting. 
Shelves are adjustable on 11%" centers. Corners are 
lapped and spot welded for extra shelf strength. 


One-piece shelf clip can be installed without tools. 
Clips can be inserted and removed quickly .. . fit flat 
against the posts for maximum useable storage area. 


NEW 
FROM 


HALLOWELL 


CLIP-TYPE ERECTOMATIC 


Hallowell now offers new clip-type shelving 
that is far superior to anything else in its 
field. Exclusive new clips save as much as 
50% on erecting costs. A standard 8-shelf 
unit can be erected by 2 men in less than 
10 minutes. Clips fit flat against posts—do 
CHECK THESE OTHER ADVANTAGES: 


e Interchangeable with regular Erectomatic shelves and 
brackets. 


e Beaded front posts give more useable storage capacity in 
less floor space. 


e Available on the most liberal lease pian in the industry. 


COLUMBIA-HALLOWELL Division 


JENKINTOWN 26, PA. ® SANTA AN&, CALIFORNIA 
where reliability replaces probability 


not steal storage space. Straight-in, straight- 
out shelves save time and space in use. 
Shelves never have to be unloaded to be 
repositioned. No tools are needed to make 
shelf adjustments. Best of all, Hallowell Clip- 
Type Erectomatic Shelving costs less. 


MAIL COUPON FOR FREE CATALOG 


------- — 
COLUMBIA-HALLOWELL Division SPS 
Jenkintown 26, Pa. 





Please send me catalog on new Hallowell Clip-Type 
Erectomatic Shelving 


Name 








Company 
Address 
City Zone State 
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another LENNQZX installation 





DESIGNED TO DO MORE THAN JUST HEAT AIR 


Lennox industrial systems provide complete comfort 
including ventilation, make-up air, fresh air and cooling 


How to eliminate “open door” drafts 


Expensive and undesirable drafty areas are created 
by outside doors which open frequently. (18° air, 
moving at 15 m.p.h., cools hands and faces just as 
much as still air at —40°.) Such conditions are in- 
tolerable to workers, cuts productivity. This com- 
pany’s engineers solved the problem inexpensively 
with “‘door heaters’’ as pictured. Ducts from the 
Lennox heater release jets of warm air to blanket the 
door opening. Cold air is tempered before it can 
affect workers. 


Most industrial buildings, such as the Jones & 
Laughlin storage and shipping building pictured 
above, can be expensive to heat. Some heating sys- 
tems simply “‘dump” heated air into the working area 
of these buildings, and others attempt to heat “‘spots.”’ 
These systems waste heat, cause drafts, create “‘hot 
heads and cold feet,’”’ and many times high ceiling 
temperatures. Lennox industrial heaters overcome 
these faults. Large capacity blowers and low internal 
resistance of the heaters make it possible to discharge 
large volumes of high velocity air above the heads of 
the workers. This produces complete air distribution, 
eliminating hot spots and uneven temperatures. These 
units are designed to supply fresh air ventilation and 
make-up air as required. Cooling equipment can also 
be added to each of these heaters to provide complete 
air conditioning. If you would like to receive more 
information about the Lennox line of industrial heat- 
ing and cooling equipment, write LENNOX, 607 S. 
12th Ave., Marshalltown, lowa. 


LENNOX: A Single Source for Heating, Ventilating and Air Conditioning 
For more facts circle 611 on Reply Card 





Ductless installation in 
102,000 sa. ft. food 
warehouse kept initial costs 
down...Lennox efficiency 
cuts operating costs 


This company had previously used con- 
ventional suspended unit heaters, but 
switched to Lennox direct-fired heaters to 
get more even heating and tempered fresh 
air for ventilation. Three highly efficient 
Lennox units now heat and ventilate the 
entire area of the warehouse, with a mini- 
mum temperature differential throughout 
the building. 





You can heat, cool or ventilate 
any existing building with 
Lennox equipment 


The complete line of Lennox equipment, and your 
Lennox representative will make your designing and 
buying job easier . . . providing one central source for 
direct-fired heaters with up to 2,000,000 Btuh capacity, 
and cooling and ventilating for any job. 


Don? be satistied with less than 


LENNOX 


Heats + Cools + Treats and Moves Air 


eae ch ttle it el 


in HOME N INDUSTRY 


Owe, COLUMBUS, O10 


TAM. LOS ANGELES, Cau! 
van VER, WINNIPEG 
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and tapered design to permit nesting when empty. It is 

designed to withstand steam cleaning and operational 

temperatures of -40 to 212 F is offered in three sizes with 

capacities to 21 cu ft. The Hamilton Caster & Mfg. Co 
A For details, circle 32 on Post Card 


LUBRICATING COOLANT prolongs tool life 


Chem-Cool 100 1s formulated to prevent corrosion o1 
tools, machines and metal work. Chemical action of 
this lubricating coolant gives tools a 
less heat distortion and tool burning, company points out, 
and the product can be used months without changing 


Other advantages announced include absence of toxic fumes 


longer life, produces 


and production of better finishe Product lescribed 
as easy to clean, economical and effective in hard water 
National Chemsearch Corp 


A For details, circle 33 on Post Card 


COUNTER TUBE operates without amplifier 
Type Z302C is a cold cathode, 
tube designed to provide an output pulse of suc 
that the usual interstage coupling amplific 

Indication is by orange-red 


gas-filled decade counter 
| . 

through 

730°C 


glow discharge viewed 

dome of tube envelope at end of electrodes. TI 

designed for use in scalers and industrial cow 

ing such functions as batching, frequen 

selection, timing and counting of randor 

cold cathode tube, it 

company notes. Amperex Electronic Corp 
A For details, circle 34 on Post 


requires no heating 


20-AMP RECEPTACLE won't 
accept 15-amp plugs 


Configuration of receptacle face pre 
vents insertion of parallel blade plugs 
into this 20-amp, 125 v. duplex polar 
ized grounding receptacle. This makes 
it impossible, company points out, to 
plug ordinary portable electrical equip 
ment into 20-amp circuits where this 
receptacle is used. Receptacle’s U 
shaped double grounding contacts and 
terminals feature one-piece construc- 
tion of heavy #-in. thick bronze. It is 
supplied for side wiring and backwir 
ing, or side wiring only, and is suitable 
for 4-in. outlet box covers. The Ar- 
row-Hart & Hegeman Electric Co 

A For details, circle 35 on Post Card 


PLASTIC COMPOUNDS repair all types of bend 


Kwik-Set and Crack-Fix are two readvy-t 
floor maintenance products which can be 
completely rebuild a floor surface, or indi 


floor repair problems. Being compressi« 
come harder and smoother as traffic 1 


K wik-Set 


material, can be used to repair worn 


floors can be used right away 


concrete or wood and to resurface entire 
Fix, a fine granulated plastic, is for 


and shallow holes 


pansion joints, 
Revere Chemical Cort 
A For details, circle 36 on Post Car 


(Continued on next page 


surfaces 
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ECONOMICAL FLOOD- 
LIGHTS have inner reflector 


Econoflood Floodlights feature an 
auxiliary inner floating reflector de- 
signed to utilize light heretofore 
trapped in socket housing. Five beam 


i 


) ey | 


K 





e 
S 


spreads—from 18 to 100 deg—are 
available. Economies are achieved 
through use of one-piece weathertight 
aluminum hood, duo relamping design, 
locked in aiming design, simple main- 
tenance, and use of low-priced incan- 
descent lamps or long-life mercury 
lamps. Bulletin EFL-960 available. 
Appleton Electric Co. 

A For details, circle 37 on Post Card 











CAR BO ZIN Cc TU au a primer— It's easy to obtain product 


protection continues even after topcoats are penetrated data with the postage: 

Reader Service Card pro 
Carbo Zinc 11 is an inorganic zinc-filled coating which gives protection similar vided on pages 243-244. Use 
to galvanizing. It is used either as a lining, a one-coat maintenance system, them for information on ad- 
or a primer with color topcoats. vertised products, too. Just 


You can topcoat Carbo Zinc 11 in color with any of these generic types: epoxy- circle the key number ap- 
ester, catalyzed epoxy, vinyl, Hypalon, chlorinated rubber. Choose the correct pearing at bottom of the ad. 
topcoat that meets your chemical or weathering exposure requirements— 
and upgrade your present protection. 


Sacrificial properties of Carbo Zinc 11 prevent undercutting or subfilm cor 
, , . | T r 
rosion if surface is penetrated. This exclusive characteristic protects and FORGED STEEL STRAINER fo 


lengthens system life 2-3 times. You save money by red ucing repainting cycles. high pressure service 











Application advantages: use spray, brush or roller—at temperatures from This forged steel chrome moly steel 
25 


0° F. to 150° F., at humidity to 95%. Water insoluble in 20 minutes. No curing strainer is designed for 2500 psi pres- 
solution or subsequent surface preparation required. sure at temperatures to 1050 F, and 


6101 


*Patent applied for 


fcarboline | 


RETURN CO MPA BY 
MS | ccadeecemms 
COUPON NAME 


FIRM— 


TODAY! ADoRESs 


| oo. a) 








MAINTENANCE COATINGS WITH EXPERIENCE 
For mare facts circle 612 on Reply Card 
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Now! Skil Roto-Hammers drill 


1/7 


> holes in reinforced concrete 


using new percussion carbide tipped Skil Core Bits! 


There are plenty of good reasons why 
the Skil Roto-Hammer is sure to be the 
world’s largest selling hammer again in 
1961! But one of the foremost is Skil’s 
new core bits. 

These hollow core, percussion type 
carbide bits increase the range of the 
Model 726 Roto-Hammer from 1%" up 
to 1%" and the Model 736 from 2” up 
to-a full 344"! 

What's more, they drill right through 
stubborn steel reinforcing rods—an im- 


possibility with solid- carbide bits or 
star drills. 

This means that the hammer that 
already drills masonry holes at the 
lowest cost per hole and with lowest 
hammer maintenance, has tremendous 
added versatility. 

Ask your Skil distributor for a dem- 
onstration soon. Look under “Tools- 
Electric” in the Yellow Pages. Or write: 
Skil Corporation, Dept. 120D, 5033 
Elston Avenue, Chicago 30, Illinois. 


«and SKILSAW POWER TOOLS 


Skil Roto-Hammers combine power rota- 
tion with powerful hammering to drill holes 
in masonry ()4" to 3%") 5 to 6 times faster 
than ordinary electric hammers! Lowest 
maintenance—no springs to break. 
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Truck-mounted 


Dorr-Oliver Pumps 


selected for chemical cleaning service 


A specialized service involving the removal of scale 
deposits from boilers, heat exchangers and process 
equipment in the utility, chemical, petroleum and 
other industrial plants is offered by Sumco Engi- 
neering, Inc., Passaic Avenue, Caldwell Township, 
New Jersey. 

Under close supervision of service engineer, 
truck-mounted tanks and pumps are used to cir- 
culate chemical solutions through the equipment 
being cleaned. Service is often tough on the pumps, 
since corrosive chemicals and frequent accumula- 
tions of abrasive scale are handled. 

To meet the varied demands of this service, the 
trucks are equipped with Dorr-Oliver Hypalon- 
lined acid-handling pumps, long recognized by the 
chemical industry for their freedom from leakage 
and their ability to stand up under corrosive and 
abrasive conditions. 

Dorr-Oliver offers a range of pumps specifically 
designed for chemical applications. For informa- 
tion on types for your particular service, write to 
Dorr-Oliver Incorporated, Stamford, Connecticut. 


Hypalon—Reg M. £ duPont de Nemours & C 


LDORR-OLIVER. 
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for 6000 psi at 100 F. It is available 


in two sizes and four pipe connections : 
26 lb, 3% or 1 in., and 56 Ib, 1% or 
1% in. Socket weld connections are 
standard, including a socket weld blow- 
down connection. Gasket is spiral- 
wound stainless steel-asbestos. Stand- 
ard screen is perforated Monel sheet. 
Armstrong Machine Works. 

A For details, circle 38 on Post Card 





ACOUSTICAL CEILING is 
easy to keep clean 


Vinyl Face Travertone is a plastic 
faced acoustical ceiling material com- 
bining attractiveness of natural fissur- 
ing with maintenance characteristics 
of vinyl. It is designed especially for 
plant areas subject to high sanitation 
standards, such as dispensaries and 
cafeterias, and to withstand repeated 
washing. The thin vinyl film stretched 


over the face of the tile serves to pro- 
tect it from water damage and, through 
diaphragmatic action, to transmit 
sound energy into the porous tile core 
where it is absorbed. The vinyl facing 
is claimed not to shrink, crack or sep- 
arate from the tile during service. Ac- 
cording to manufacturer the material 
is incombustible and can be installed 
by mechanical suspension, or by ce- 
menting to any firm, dry surface, in- 
cluding plaster, gypsum lath, or con- 
crete. It comes in 12-by-12-by-% in. 
bevel edged tiles, pigmented white. It 
can be repainted, if desired. Armstrong 
Cork Co. 

A For details, circle 39 on Post Card 


VARIABLE SPEED PULLEY is 
versatile, flexible 

No. 320 and 325 Variable Speed Pul- 

leys are rated 20 to 25 hp at 1750 rpm, 

and 10 to 15 hp at 1150 rpm. They use 

a 2% in. top width belt, and can be 

used with a number of NEMA frames. 
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STEAM THE MODERN WAY 








CLAYTON STEAM GENERATORS... 


fraction the sive and 
»> HP. All sizes 6D 


MANUFACTURING 
COMPANY 





IF YOU ARE 
THINKING ABOUT 


OS CILLATI-N-G 


CONVEYERS 





WE’‘D LIKE TO TELL YOU ABOUT 


live feo 


AN AMAZING NEW SYSTEM 
OF HANDLING MATERIALS 


LIVE-FLO units are oscillating con- 
veyers of extremely simple design. They 
will negotiate turns and moderate grades, 
are unbelievably quiet in operation, and 
convey small parts smoothly and under 
complete control. 


LIVE-FLO can be applied anywhere in 
your plant where materials must be con- 
veyed in a continuous flow at slow, even- 
ly controlled speeds. It will provide an 
amazingly smooth, low-cost conveying 
system. 


Write today for Bulletin # LF 60. 


Cooling end Transfer of Castings . . . 
MATHEWS CONVEYER COMPANY 
GENERAL OFFICES . « « ELLWOOD CiTy, PENNSYLVANIA 


PACIFIC COAST DIV. . . . MATHEWS CONVEYER COMPANY WEST COAST, 
SAN CARLOS, CALIFORNIA 


CANADIAN DIVISION . MATHEWS CONVEYER COMPANY, LTD., PORT HOPE, 
ONTARIO. 


THEWS 


Ooty Yoars of laadarihyp inn Mechanazed Handling 
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Four standard bores range from 1% 
to 1% in., with a 3% in. bore length. 
Motor travel for full range is 634 in., 
and maximum pitch 13.1 in., minimum 
4.35 in. Curved faces are designed to 
maintain full belt contact at all speeds 
and pitch diameters, and each pulley 
face is independently actuated by its 
own spring for constant belt alignment. 
Lovejoy Flexible Coupling Co. 

A For details, circle 40 on Post Card 





TOUGH, TRANSPARENT 
BOWL for filters, lubricators 


Greater safety and reduced replace- 
ment costs are announced for a new 
safety green bowl available for most 
new and existing models of this manu- 
facturer’s air line filters and lubrica 
tors. The bowl is said to be so trans 
parent you can see through it—and so 
tough it can take all kinds of punish- 
ment. When subjected to torture tests 
these bowls withstood extremely high 
pressures and impact, it is stated. In 


the test illustrated, a bowl was squeezed 
in a vise, turned and compressed again, 
and there was no evidence of cracking 
or breaking. Superior resistance to 
solvents, oils and corrosive gases is 
also claimed. It is pointed out that be- 
cause of its shatterproof qualities, this 
bowl needs no guards or wire re- 
inforcements. Recommended maxi- 
mum operating conditions are 250 psi 
at up to 200 F; 200 psi to 250 F. C. 
A. Norgren Co. 

A For details, circle 41 on Post Card 


SUPER STRENGTH PALLET of 
steel and wood construction 
According to manufacturer, the Gib- 
raltar Pallet offers the strongest con- 
struction available at the lowest per- 
use cost. It is claimed three times 
stronger than pallets put together with 
conventional fasteners. Wooden parts 
are united with various forms of steel 
so that the inherent strength of each 
will support, overlap and bridge any 
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Canadian company saves 
2,300 dollars a year on | 
their plant security 

program 


NABOB FOODS LIMITED LAKE CITY PLANT 
A Division of Kelly Douglas & Co. lid, Vancouver, 8. C 


BCDT provides us with maximum security against losses 
from fire, burglary and other hazards. We have a modern 
plant with modern protection, and moreover, we are 


saving money! , 
pe “4 balla 


Director of Manufacturing 


Nowadays, automatic plant security is an international 
reality. The discovery that the best security is the most 
economical, as noted in the above excerpt from Mr. John , 
Walter’s letter, is not unique. It is being experienced by 
businessmen, from coast to coast in Canada and the United 
States, with savings in many cases reaching five figures. 


No matter what your type of business, or where it may be 
located, you owe it to yourself to find out how complete 
automatic protection can step up your security and cut 
down your budget. 


The same reliable round-the-clock alarm and supervisory 
services that safeguard billions of dollars of American 
property through the nationwide ADT System, are avail- 
able in Canada through three ADT-Associated companies. 


Alberta Alarm Company in Edmonton and Calgary 


British Columbia District Telegraph Co. Ltd. in Vancouver 


Dominion Electric Protection Company 
in Montreal, Ottawa, Toronto and Winnipeg. 


Executive Office: 155 Sixth Avenve, New York 13, WN. Y. 


| 
AMERICAN DISTRICT TELEGRAPH COMPANY AOT 


A NATIONWIODE ORGANIZATION 
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weakness of the other. The steel is 
used to bind and hold the wood in 
position by extending across the joints 
through pre-drillings that offer strength 
to resist any separation of these joints 
under unusual stresses and strains. 
The steel is formed in patterns to 
meet loading and handling require- 
ments and accommodate the type of 
cargo. Deck and bottom boards are 
each held in position by dowels ex- 
tending through the pre-drilled section 
of the pallet. An additional advantage 
claimed for the Gibraltar is saving on 
storage and transportation space be- 
cause it permits thinner wooded parts, 
where possible. Pallets may be had cus- 
tom made. Fabricating equipment and 
fasteners are available for plants mak- 
ing own pallets. Flow Products, Inc. 
A Fer details, circle 42 on Post Card 


FAULT FINDER locates, re- 
members malfunctions 


For automatically indicating location 
of faults and malfunctions in electrical 
control equipment, Bulletin 5205 Static 
Fault Finder features static magnetic 
type switching and memory type oper- 
ation. Low-voltage incandescent lamps 
indicate faults. Each lamp remains 
lighted until manually reset, even 


though fault has been cleared. The unit 
is claimed ideally suited for detecting 
open contacts in protective or emer- 
gency stop circuits. For operation 
with 115- to 300-v d-c or 120-v 60- 
cycle control circuits, each unit can 
monitor up to six individual devices. 
The design is composed of six full- 
wave self-saturating magnetic ampli- 
fiers—one for each control circuit de- 
vice to be monitored. If more than 
six circuits are required, additional 
units can be used. 

Input power for the fault finder is 
115 v, 60 cycle. It is designed to oper- 
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move loads easier... 


. High carbon, hydraulically 


straightened Beam de- 
signed to accommodate 
heavy duty electric hoists. 


. Rigid box construction to 


insure minimum deflecticn. 


. Bottom roller assembly ad- 


justable for leveling boom. 


. Heavy seamless steel col- 


April, 1961 


Numerous heavy steel gus- 
set plates welded to column 
and base provide accurate 
alignment between column 
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EXCLUSIVE! 


Free and easy boom swing is a designed-in characteristic of every 
Chicago Tramrail Jib Crane. For example, the 2-point suspension used 
in the Model 541 Jib Crane literally floats the boom through its 360° 
swing — makes heavy load handling a fast, easy job. 

Two bottom load carrying rollers, equipped with heavy duty pre- 
cision ball bearings, engage and bear on the surface of the vertical 
column; the top bearing is a precision radial and thrust bearing. This 
combination assures minimum drag and free boom rotation. 

All structural and mechanical parts of Chicago Tramrail Jib Cranes 
are designed to withstand loads which include heavy duty electric 
hoists and 25% impact. Every detail of these cranes is designed and 
built to insure fast, efficient, and safe load handling. That’s why you see 
more Chicago Tramrail Jib Cranes at work . .. and more being 
installed every day. 

Chicago Tramrail Jib Cranes are made in more than 12 types; capacities 
to 72 tons, spans to 22 ft., with heights and mounting details to suit your 
application. Write for complete Jib Crane Catalog. 


CHICAGO TRAMRAIL CORPORATION 
1324 SOUTH KOSTNER AVENUE, CHICAGO 23, ILLINOIS 





it takes only this 


one versatile fitting 


to meet more pressure, tempera- 
. ture, shock, vibration conditions 
iu a Hd ‘om than does any other tube fitting 


, ...in more styles, sizes, combinations and materials 
than any other fitting. For more information, see 
next page... and write for Catalog 3108. 


HI SEAL 


IMPERIAL EASTMAN 


Imperial-Eastmon Corporation General Offices: 6300 West Howord Street, Chicago 48, Illinois 


BUTT JOINT 





In Canada: Imperial-East: Corporation (Canade) Lid., Barrie, Ontario 


For more facts circle 620 on Reply Card 
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on 


tube fitting— 
versatile Hi-Seal® 


With Hi-Seal you can overcome 
moderate to toughest service con- 
ditions—in one entire system or 
in several. With simple variations 
in the basic fitting, you meet al- 


most every need—just specify a 
change in type of metal and vary 
the sleeve and nut. Thus, you 
match Hi-Seal to pressure, tem- 
perature, vibration, shock and in- 
stallation variables. 


50 TYPES—1300 SIZES 


Hi-Seal Fittings are available in 
straight connectors, straight re- 
ducers, unions, adapters, elbows, 
tees, crosses, caps, couplings, swiv- 
el nuts, valves, port seal and Braze- 
Seal. Altogether there are almost 
50 types—collectively more than 
1300 sizes, generally from \“e” tube 
O.D. to 14%”. Metals available in- 
clude steel, stainless steel, brass, 
aluminum, titanium, Monel and 
others. Combinations are almost 
endless! 


Now Imperial-Eastman meets all your 
requirements for hydraulic-pneumatic- 
flow system components: tube fittings, 
valves, couplings, flexible and rigid 
hydraulic and pneumatic lines, ther- 
moplastic tubing, tubing tools. 


See Imperial-Eastman first! 


HITINGS 
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ate within a +15 per cent line varia- 


tion. A power transformer isolates in- 
put supply from other circuits. Isola- 
tion also exists between control cir- 
cuit and indicating light system. 
There’s a test button on each unit to 
check operation of all six indicating 
lights. The Clark Controller Co. 

A For details, circle 43 on Post Card 


HARNESS CLAMP, premount- 
able, for sizes to 4 in. 


An addition to company’s Ty-Rap line, 


| this premountable harness clamp is de- 


signed to take a complete range of 


harness sizes to 4 in. Once clamp is 
installed, company says, it does not 
have to be unmounted should harness 
need reworking. Used in conjunction 
with Ty-Rap cable ties and straps, it is 
said to replace many sizes of conven- 
tional clamps. Bulletin TR3 gives in- 
formation. The Thomas & Betts Co 
A For details, circle 44 on Post Card 


EPOXY COATING goes on any 
surface in any weather 


Successful applications of PlastXcoat 
on wood, plastic, concrete, brick, glass, 
aluminum, and even Transites and 
exotic metals are reported for this 
economical, self-priming epoxy-based 
coating. Manufacturer says it can be 
sprayed rolled or brushed onto any 
type of surface under all weather con- 
ditions. Tests in temperatures from 
-73 to 250 F, suggest use in refineries 
and chemical plants. It is pointed out 
that this protective coating contains a 
built-in plastic “membrane” which 
eliminates need for extra coatings; one 
coat is sufficient on most applications 
In some cases, depending on degree of 
exposure, two or three coats are more 
economical. The membrane—obtained 
by chemically reacting epoxy resins 
with other ingredients—also provides 
PlastXcoat with resistance to moisture, 
salt water, corrosive liquids and gases, 
and serves to prevent chipping, crack- 
ing and peeling. Due to longer pot 
life, larger coating applications can be 


accomplished over a period of time 
Bradco Plastics, Inc. 
A For details, circle 45 on Post Card 


AIR DIFFUSER combines with 
illumination troffer 


Type CLD Air Diffuser for troffers 
permits coordination of air distribution 
and illumination in a single ceiling 
unit. An air handling troffer for use 


with the air diffuser can be purchased 
from any troffer manufacturer. Ait 
diffuser is of the aspirating type; de- 
signed to discharge air at acceptable 
sound levels. Anemostat Corp of 
America. 

A For details, circle 46 on Post Card 


PACKAGE BOILER combines 
simplicity, automation 

The CBH series of fire tube boilers 
25 to 100 hp, is available in models 
for firing with gas, No. 2 oil, or a 
combination of gas and light oil. They 
can be used for steam, 15 to 250 psi, o1 
hot water systems The boilers were 
developed because of increased use of 
gas as primary fuel for 50- to 100-hp 
boilers, and since the CBH units oper- 
ate on gas or light oil, they do not re 
quire the air atomizing equipment, 
making it possible to simplify design 

Automatic features are centered in a 
control panel on the front boiler head. 


After start-up, the boiler operates auto 
matically. These boilers have both a 
high and low firing rate, and change 
from one to the other in response to 
load demands. An electronic pro- 
grammer shuts down burner in case 
of flame-failure and also purges the 
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NOW! Build Shop Equipment 
FASTER---BETTER---CHEAPER 


WITH GLOBE 


_ SLOTTED 
ss) ANGLE 


Make permanent or temporary storage 
racks, bins, platforms, ladders, shelving, carts, 
tables, stands ... to fit available space ... 
no carpentry ... without moving present shop 
or factory equipment. Here's all you do: 


e Measure space 
¢ Cut slotted angle to size 
e Assemble and bolt 


No drilling, riveting, welding. Fireproof, pestproof. Completely 
reusable, easy to disassemble, “‘nests’”’ perfectly. No waste, 
strong yet light in weight, made of long-lasting, protective 
galvanized sheet, available in aluminum too. Furnished 10 
lengths per package with 75 plated bolts and nuts included. 
Complete accessories available, such as GLOBE Slotted Angle 
Cutter, extra bolts and nuts, shelves for tables and bins and 
casters for carts and wheelers. 


FES a a 
Some of the ae s\s 


Shop Equip- = ses 
ment you can St le = 
make easily, 
inexpensively 

with Globe 
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boiler of fuel vapors before and after 
each firing cycle. Manufacturer re- 
ports minimum efficiency of 80 per 
cent for the boilers, and stack tem- 
peratures as much as 30 per cent lower 
than conventional units. No tall stack 
is required. Cleaver-Brooks Co. 

A For details, circle 47 on Post Card 


WASHFOUNTAIN can serve 


two at a time 
With the Duo Washfountain, hands 
need touch only clean, tempered, run- 
ning water—a foot control turns water 
on and off. Suggested for small wash- 
room facilities, this unit can serve two 


persons at once. Bowls and panels are 
furnished assembled, installation in- 
volves only fastening to wall and at- 
taching fittings. Bowls are heavy gage 
stainless steel or mild steel vitreous 
enameled in six colors. Pedestal panels 
are bonderized steel with baked enamel 
finish in colors to match or contrast 
with bowls. Bradley Washfountain Co. 
A For details, circle 48 on Post Card 





Use the Reader Service Cards 
provided on pages 243-244 
to ask for more information 
on this equipment. Circle 
item numbers of products 
in which you are interested. 











FHP SPEED REDUCER designed 


for heavy-duty service 
Type 254A Speed Reducer provides 
speed ratios from 5% to 1 up to 100 to 
1, handling inputs of 4% to 2 hp at 1800 
rpm and % to 1% wl at 1200 rpm. 
Right angle drive, horizontal worm 
gear speed reduction unit is built for 
continuous duty in stokers, conveyors, 
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The Lane Furniture Company of Altavista, Virginia, broke its cedar chest produc- 
tion line into groups of operations for air-automation. One of the many circuits, 
shown here, was designed with quality Schrader components to brand the chest tops 
with a trademark, bore hinge recesses, and perform vertical and horizontal gang 
drilling operations. All three jobs are completed in less than 30 seconds! 

















4 WAY VALVE 
1. Schrader air cylinder pulls 


gauge mechanism clear and 
releases finished piece to con- 
RAISE | . veyor. Electrical RAISE signal 
tt 14 comes from switch that indi- 
i cates step 4 completed. As 
LOWER ' soon as completed piece is 
To clear, another switch actuates 
SINGLE — LOWER coil of double solenoid 
SoLgnee vaive. 
@ WAY VALVE ’ P| 





























2. Two cylinders set side 
clamp when electrical signa! 
from switch on gate indicates 
that new piece has been con- 
veyed into proper position. 























3. Typical boring head is 
operated by pull-type single- 
acting cylinder. Electrical sig- 
nal comes from switch on side 
clamp stop 














4. Individual cylinders apply 
branding heads. Cycle starts 
with side clamping. Length of 
branding cycle is controlled by 
electric timer. 




















MANUFACTURER AUTOMATES PRODUCTION 
LINE WITH SCHRADER AIR CIRCUITRY... 
COMPLETES 3 JOBS IN 30 SECONDS 


If your plant has production lines too long, unwieldy and 
costly to compete effectively, take a tip: Break your entire 
manufacturing sequence into logical groups of jobs. Then 
develop air-powered and air-controlled machines to perform 


each group in sequence. This company did, and now has ver- 
satile, fast,and economical production. You already have air. 
Expand its uses with versatile Schrader Air Products and 
discover true efficiency. 


There is a fully stocked Schrader Distributor nearby . . . staffed with experts to help you solve any air circuitry problem. Consult the Yellow Pages or write: 








@ division of SCOVILL 


A. SCHRADER’S SON 
Division of Scovill Manufacturing Company, Incorporated 
484 Vanderbilt Avenve, Brooklyn 38, N. Y. 


QUALITY AIR CONTROL PRODUCTS 
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HERC-ALIoyY & 
SLINGS 


everything in chain 


¢ high resistance to impact loading 

* maximum safety for overhead lifting 
¢ lighter weight for easier handling 

* long life on toughest jobs 














THE ORIGINAL ALLOY STEEL CHAIN... 


FIRST TO BE TESTED, REGISTERED AND GUARANTEED 
A Certificate of test including guarantee is issued for each new Herc-Alloy 
Sling Chain shipped from our factory. A metal registration tag is perma- 
nently attached bearing the serial number which is recorded in our engi- 
neering files with full details about your chain. 

FIRST CHOICE WITH EXPERIENCED CHAIN BUYERS SINCE 1933 
Herc-Alloy is made from a special analysis alloy steel and is heat treated by 
an exclusive process. Links are electrically welded by the time-tested Inswell 
electronically controlled method. All attachments are alloy steel including 
those to your specifications which are forged in our own shop. Everything 
about Herc-Alloy spells B-E-S-T. Best for you. Best specify Herc-Alloy. 


DO YOU HAVE A CHAIN SAFETY PROGRAM? 
It’s especially vital if you do overhead 
lifting... your safety program should 
include chain care, use and inspection. 
Literature and assistance available. 
Write for Data Book. 


COLUMBUS McKINNON CHAIN DIVISION, Tonawanda, N. Y. 


OLUMBUS MCKINNON RPORAT N 
New York (Mountainside, N.J.), Chicago, Cleveland, San Francisco 
in Canada: Columbus McKinnon Limited, St. Catharines, Ont. 
For more facts circle 623 on Reply Card 
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agitators, spraying equipment etc. 
Fully enclosed, it may be mounted in 
any position. Oil-tight semi-steel hous- 
ing contains all bearing supports. 
Abart Gear & Machine Co. 

A For details, circle 49 on Post Card 


STORAGE CABINETS are 
stronger, resist tampering 
Storage cabinets in the new 800 series 
are made from heavy gage furniture 
steel and are designed to discourage 
theft attempts. Doors are factory as- 
sembled to the welded door frame. 
Positive three point locking at top, 
center and bottom assures even closure 
and eliminates door flap. Door hinges 
are semi-concealed, and the locking 
handles have built-in key cylinder 
locks which can be master keyed. 
(More than 200 key changes per lock 
can be made.) Shelf support strips 
are an integral part of the cabinet; 
shelves adjust in 2-in. increments. 
Their compound channel construction 
adds strength, and an extra return 


— 


flange at the front of each shelf does 
away with sharp edges. There are 
three models, all 36 in. wide, 78 in 
high, and 18 or 24 in. deep. Model 
815 is a double door storage cabinet 
with four shelves. Model 835 is a 
double door wardrobe cabinet which 
holds 12 to 16 coats. Model 855 
(shown) is a combination wardrobe 
and general storage cabinet with hat 
shelf and hanger rod. Columbia Hallo- 
well Div., Standard Pressed Steel Co. 
A For details, circle 50 on Post Card 


PROGRAM CONTROLLER is 
round chart, cam operated unit 
This electronic controller is designed 
for automatic reproduction of any pre- 
determined program. Temperature, 
speed, strain, flow and other variables 
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When it’s a 
matter of 














... specify Alan Wood floor plate 


A. W. ALGRIP—world’s first and only abrasive 
rolled steel floor plate, made by a patented process in 
which an abrasive is embedded to a controlled depth 
. . . becoming an integral part of the steel plate, and 
providing lasting safety. A. W. Algrip is approved for 
safety by Underwriters’ Laboratories 


Whatever your safety problem underfoot, Alan Wood 
has the floor plate to meet the need—Super Diamond for 
safe footing in usual locations — A. W. Algrip for use 
where oils, greases, fats, printing ink mist or other 
materials cause slipping hazards. Both are durable and 
long wearing . . . easy to install . . . simple to maintain. 


SUPER DIAMOND -—rugged, heavy-duty floor plate 
with a unique pattern arrangement that is easy to match 
at any point, allows bending or cutting wherever desired. 
Super Diamond is easily and quickly welded with ordi- 
nary equipment .. . easily swept, hosed or mopped, from 
any direction—drains free, with no pockets to hold dirt. 


Both Super Diamond and A. W. Algrip are readily 
available from Steel Service Centers across the country 
Send for complete information on how one of these 
Alan Wood safety floor plates can solve your particular 
safety problems . . . just mail the coupon below 


ALAN WOOD STEEL COMPANY 
Conshohocken, Pa. - STEEL PRODUCERS WITH THE CUSTOMER IN MIND 


DISTRICT OFFICES AND REPRESENTATIVES: Philadelphia « New York «+ LosAngeles « Boston «+ Atlanta 
Cincinnati « Cleveland « Detroit « Houston « Pittsburgh « Richmond « St.Paul « San Francisco « Seattle 
Montreal, Toronto and Vancouver, Canada: A. C. Leslie & Co., Ltd. 


ALAN WOOD STEEL CO. 


Conshohocken, Pa. 


NAME____ 


ciTy 


TT ee ee 


For safety’s sake, please send your bulletin on: 
[_] Super Diamond floor plate 


COMPANY__ 
ADDRESS___ 


| A. W. Algrip floor plate 


ZONE STATE 


an = ow aw ee wea JS 
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NOW! a FLOOR that flows from a can! 
New and Exclusive... 


GARLAND 
CHEMI-COTE 


flows on in minutes to 
repair worn concrete floors 


te tk 
Liquid plastic CHEMI-COTE 
fills small holes and seals 
hairline cracks; makes 
a smooth, tough surface 
that resists abrasion and 
corrosion. 


Save Major Floor Repairs 
Stop Abrasive Wear 


End Floor Deterioration 


CHEMI-COTE flows on over spalled, cracked and worn concrete 
floors to form a tough, durable surface that is smooth, non-porous, 
easy to clean. 

CHEMI-COTE requires no bonding or slush coat, forms an armor- 
like plate '4” thick in one application, withstands truck traffic after 
overnight drying. 

An elastic, new-formula material available in four colors, CHEMI- 
COTE expands or contracts without chipping, cracking or dusting. 
A CHEMI-COTE surface has four times the compressive and tensile 
strength of concrete, carries heavy loads without rutting or grooving. 

Apply CHEMI-COTE in three easy steps: (1) Mix the ingredients; 
(2) Pour the mixture on the floor; (3) Brush it smooth. Requires no 
special equipment, no skilled personnel. Try it for new dependability 
in floor maintenance. 

Send for complete literature, 
color samples and prices. 


Improved Products Through 
Modern Coating Chemistry 


THE GARLAND COMPANY 


3748 E. 9ist Street, Cleveland 5, Ohio 
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which can be resolved into a millivolt 
signal can be controlled in almost un- 
limited patterns. Full-scale rise can be 
accomplished in 30-deg rotation. Cam 
contour is picked up by a cam follower 
arm; arm position is transmitted 


through the “electronic link” to the set 
point which is connected to the control 
form. The permanent chart can be re 
moved without interfering with pro 
gram cycle. Components are readily 
accessible and hinged chassis opens 
wide. A synchronous motor with start- 
stop switch drives chart and cam. 
Wheelco Industrial Instruments Div., 
Barber-Coleman Co. 

A For details, circle 51 on Post Card 


LADDER-TYPE TRAY supports 
long cable runs 


Ladderway is designed to support long 
stretches of heavy insulated power 
cables with straight runs and turns. 
Described as economical, requiring no 
maintenance, Ladderway comes in gal- 
vanized steel with standard straight 
sections of 10 ft and depth of 3 in. 
Rectangular rungs have rounded edges 
to prevent damage to cable insulation, 
and rung spacings are 4, 8 and 12 in. 
Sections are joined together by single- 
bolt connection. According to com- 
pany, tests have shown tray strong 
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TREAT YOUR 
WATER RIGHT 


For Maximum 
Plant Efficiency 


Mylee ies 


A complete program 
for lasting results in: 


Clarification . .. dependable flocculation and 
settling with coagulants and coagulant aids. 
Boiler water conditioning . . . positive control 
of corrosion and deposits, steam purity, and con- 
densate system corrosion. 








Cooling water treatment . . . prevention of de- 
nosits, corrosion and microbiological fouling. 


Process water preparation ...to meet specific 
requirements. 


Good water for your uses is like a good man on 


the payroll: always delivering the most value for 
dollars spent. And, like a good man, your water 
performs best when treated right. Here’s where 
Nalco enters the picture with specialized skills, 
experience, and chemicals to help you treat your 
water right. Nalco services include consultation 

. assistance in selecting equipment and treat- 
ment programs to provide maximum benefits from 
all water treatment systems. 

Call your Nalco Representative for prompt help 
in getting lasting results from your water treat- 
ment programs. Ask him, too, for Nalco Reprint 
79: “Water: A Unique Engineering Material,” or 
write direct for your free copy. 


NALCO CHEMICAL COMPANY 


6222 West 66th Place 


° Chicago 38, Illinois 


Subsidiaries in England, Italy, Mexico, Spain, 
Venezuela and West Germany 
® In Canada: Alchem Limited, Burlington, Ontario 


---Serving Industry through Practical Applied Science 
For more facts circle 626 on Reply Card 


April, 1961 





CUT MAINTENANCE COSTS 


with this new 
design duct fan 








Entire half of cone comes 
of ... not just an access 
door... exclusive feature 





While the DE BOTHEZAT® Bi- 
furcator® remains in the duct, 
this new design duct fan pro- 
vides an easier, quicker way 
to remove the fan wheel or 
motor .. . speeds up periodic 
inspections of fan wheel, bear- 
ings and extension shaft. The 
entire half of the cone unboits 
and comes off, allowing plenty 
of room to work. 


dependable... . easy to install 


Installation is as fast and simple as putting in a section of 
ductwork. DE BOTHEZAT direct drive motor, completely iso- 
lated from fumes and heat, insures steady, trouble-free oper- 
ation over long periods. Ideal for handling corrosive fumes. 


Writé for literature. Use coupon below. 


DE BOTHEZAT FANS DIVISION, Dept. PE-461 

American Machine and Metals, Inc. 

East Moline, Illinois 

Yes, I'm interested in cutting maintenance costs with DE BOTHEZAT Bi- 
furcator Fans and the exclusive removable cone design. Please rush de- 
scriptive literature. 





NAME 





FIRM NAME 





ADDRESS 





CITY @ ZONE STATE 


Published ratings on DeBothezat Fans tell you onnetty 9 a the complete fan unit 
puts out. No guesswork — no allowance to be on safe 


De Bothezat’ 


DE BOTHEZAT FANS DIVISION OF 


American Machine and Metals, Inc. 


EAST MOLINE, ILLINOIS 
Divisions of American Machine and Metals, inc. 
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enough to be safe should workmen 
move about on it during installation. 
H. K. Porter Co., Inc. 

A For details, circle 52 on Post Card 





ELECTRONIC MONITOR 
keeps tabs on 200 points 


Designed to monitor any input repre 
sentable by a d-c voltage as low as 
10 mv full scale, the AIM (Alarm 
Indicating Monitor) can oversee up to 
200 high or low temperatures, pres- 
sures, flows, levels or contact closures 
at the rate of five points per second. 
Display lights on cortrol pane! in 
dicate out-of-limits conditions occurr 


ing and the point’s name and number. 
When an alarm occurs, a horn also 
sounds. This horn may be silenced by 
a button, but the alarm light remains 
lit until the condition is rectified. 
Limits are individually set by in- 
serting pins in a pinboard. Alarm ac- 
curacy is given per cent of 
full scale. Detection of an out-of-limits 
signal is obtained by comparing volt- 
age from the alarm set point pinboard 
to voltage from the AIM’s amplifier. 
If the amplifier voltage is higher or 
lower than the set point reference 
voltage, an alarm comparator produces 
an alarm pulse. This pulse closes the 
memory relay for that particular point, 
and energizes both alarm light and 
audible warning horn. Readout and 
alarm panel for one 200-point AIM 
fits into a panel area only 19-by 47% 
in. Hagan Chemicals & Controls, Inc. 
A For details, circle 53 on Post Card 
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PIPE JOINT in improved de- 
sign, wide size range 


Flexmaster Pipe Coupling is now 
available in an improved design and 
wider range of standard sizes from % 
to 4 in. and lengths from 2 through 36 


TROY LAUNDRY MACHINERY ¢ RIEHLE TESTING MACHINES @ DE BOTHEZAT FANS ¢ TOLHURST 

CENTRIFUGALS ¢ FILTRATION ENGINEERS © FILTRATION FABRICS © NIAGARA FILTERS ¢ UNITED 

GTATES GAUGE « RAHM INSTRUMENTS © LAMB ELECTRIC COMPANY ¢ HUNTER SPRING COMPANY 
GLASER-STEERS CORPORATION 
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4 
HERE! 
/ EO Caught in a profit squeeze? The conte 
Al yD UP ‘| can help you do something about } 


It’s a new cost control tool th: “an KNOCK i much a ofl 
oO 77 
A 1. TO \ OUR maintenance costs by showing you how to organ! ¥ iubricat 
Oo You can tack this saving directly onto profit—for an average 


4% net gain. It will pay you to get the details. Write 


NBT PROFIT for our folder “How to Starve a Scrap Pile.” TEXACO wc 
York 17, N. Y. ] E 


135 East 42nd Street, New »-181 


Dept 








Type 1570-AL Automatic Line Voltage Regulator 
for 115v, 60-cycle lines... $530. 


Hold 10% line-voltage variations to 0.25% 





. Without introducing 


Output voltage adjustable over a + 10% _ . 
range from a base value of 115 volts. waveform distortion... 





‘ a ...At continuous loads up to 

orrection range in percent +10% + 209 . 

of output voltage , . 50 amperes and short-time surges 
up to SOO amperes... 





Output current 
in amperes ... No power factor restrictions 


KVA 5 or dead zones... 








Correction accuracy as per- 
COnt fF NEMING! Cunput Vettnge 230-vo/t models, 50-cycle mode/s 


Correction speed in 2 and militarized mode/s also avai/ab/e. 
volts per second 




















Write for Complete Information G — N — RA L RA D | O C O M PA N Y Th 


WEST CONCORD, MASSACHUSETTS 





Toronto 


Ook Park Abington Silver Spring Los Altos Los Angeles 
CHerry 6-2171 


Village 8-9400 HAncock 4-7419 JUniper 5-1088 WhHitecliff 8-8233 HOliywood 9-620! 
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NEW JERSEY, Ridgefield, WHitney 3-3140 


NEW YORK, WOrth 4-2722 CHICAGO PHILADELPHIA WASHINGTON, D.C. SAN FRANCISCO LOS ANGELES | IN CANADA 
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in. Gasket is contained in gasket re- 
tainer for uniform pressure of gasket 
against pipe and sleeve, and coupling 
ends have been redesigned to increase 
band tension load. Elbows, crosses and 
tees are also available. According to 


00 


company, Flexmaster joins plain pipe 
ends quickly and easily without cutting 
or threading, absorbs pipe vibration 
and shock, allows up to 4-deg angular 
misalignment and permits both angular 
and axial pipe movement without leak- 
age. Manufacturer says the new Flex- 
master meets ASA requirements for 
150 Ib service from -40 to 250 F. 
Marman Div., Aeroquip Corp. 

A For details, circle 54 on Post Card 


WASTE RECEPTACLE hangs 
on wall, empties easily 
This wall-hung torpedo style waste re- 
ceptacle (No. 6006) is designed for 
washrooms, vending machine locations, 
first-aid stations, corridors—any place 
where floor space is limited and neat 


appearance important. A lift with 


hands releases receptacle for emptying. 
Finished in white baked enamel with 
stainlesss steel trim, it offers 12%4-gal 





| 


Again 


~— Coffing 


Brings You 
a New Line 
of Hoists 


For the second time in less than a year Coffing 


| has introduced a new hoist line to give you 
| easy, safe, positive efficient lifting power at 


moderate cost. 

The new RA Series Safety Pull Aluminum 
Ratchet and Paw! Lever Hoist is easy to oper- 
ate—requires minimum handle pull—only 59 
pounds for the %-ton model to 97 pounds for 
the 6-ton model. It may be operated from 
either side and the design prevents freezing a 
load. Load rotation is easy because of ball 


| thrust bearings in the load hook assembly. 


Safety has been built into the hoist. It will 
not ratchet under load if handle is released 
nor will it free chain. Controls are protected 
from inadvertant shifting. The bottom stop 
eliminates any hazard from the handle being 
released unintentionally and prevents handle 
from being moved to a position parallel to the 
load chain which would develop undesirable 
twisting action. The exclusive safety handle 
bends to indicated overload. 

Strength without excess weight in the new 
hoist is achieved by a special aluminum alloy 
which is used in the body and handle. Long 
service life has been provided by the high ten 
sile materia! in the chain retaining guide, 
heat treated load sheave and the plated, high 
tensile, heat treated alloy steel link chain. 
Maintenance is held to a minimum by the 
rugged construction and simplicity of design. 

The new Coffing RA Series Safety Pull Alu- 
minum Ratchet and Paw! Lever Hoist is avail- 
able in six models with capacities from %% to 
6 tons. Ask your distributor or write for Bul- 
letin ADH-86. 


COFFING HOIST 


DUFF-NORTON COMPANY 
Four Gateway Center - Pittsburgh 22, Pa. 


SOFFING HOISTS DUFF-NORTON JACKS 


capacity. The F. W. Lawson Co. 
A For details, circle 55 on Post Card 


MEMORY AID saves time in 
core matrix production 


This electronic designed to 
reduce both human error and time re- 


Ratchet + Screw 
Hydraulic * Worm Gear 


Ratchet Lever * Air 
“and Chain « Electric 
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TORIT Dust Collection 


43 proble ms like this: 


“6 MEN OUT AGAIN TODAY?” 


“WHY?” 


“I was on the receiving end of that question. And I knew what 
the boss was driving at. Production-wise, we couldn't stand our 
current rate of absenteeism. Even the men on the job were drag- 
ging their feet. To show you what I mean: we had just lost one of 
our best customers. Reason: one too many late shipments. 

“Logically, when sickness strikes, you consult a doctor. 
Which is what I did. Without actual examinations, he couldn't 
diagnose the trouble. But he did give me the clue when he asked, 
‘How are your working conditions?’. 

“Frankly, our plant is dirty. Or better put, dusty. With grind- 
ing machines running 24 hours a day, how could it be anything 
else? With that thought, I remembered. A salesman had been in 
my office just the other day talking about dust. I had too many 
production headaches at the time to hear him out. But I kept 
his card. So I called him back. 

“He was from Torit. He was selling Torit Dust Collectors 

. machines that trap dust. When I compared the low cost of 
his equipment with the high cost of our production lag, I decided 
it was worth a try. So I bought one . . . just one, to start, for 
$285.00. We installed it ourselves on a key machine. 

“The change in the man operating that 
machine sold me. Within a month, we had a 
Torit Dust Collector system attached to 
seventeen dust-producing machines in the 
plant. As a result, the air in our plant is clean, 
the way it should be. Our absentee rate is no 
longer a problem. Our production rate is at 
top speed. And you know something? I 
feel better myself!” 

Is dust doing you dirt? For complete facts on 
dust damage... and how to control it... write: 


TT «> R I T manufacturing company 


Dept. 1824, 1133 Rankin Street, St. Paul 16, Minnesota 
For more facts circle 631 on Reply Card 
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quired for wiring magnetic core mem- 
ory planes. It facilitates threading fine 
wire through rows and columns of tiny 
cores by keeping track of winding 
points on a display resembling a pin- 
ball machine. With it operator doesn’t 
have to keep in mind the tiny points 
through which he passes the wire, it is 
noted, or remember the number of 
windings completed, or check constant- 
ly on the accuracy of the job. The 





automatic programmer gives step-by 
step information and instructions. 

A fixed program, determined by 
switch controls on both programmer 
and assembly fixture, governs opera 
tion. Core matrix is secured to assem 
bly fixture by a holding device. Copies 
of linen master sheets are inserted be- 
hind the grillwork of the programmer 
When machine is turned on, two boxes 
light up, showing number of turns and 
preliminary instruction: winding iden- 
tifications, length and sizes of wire, 
setting for dial switch controlling the 
turn counter, etc. With these carried 
out, the operator begins winding and 
receives subsequent instructions with 
each flip of power arm holding the 
assembly he is winding. International 
Business Machines Corp. 

A For details, circle 56 on Post Card 





Reader Service Post Cards 
for requesting more details 
on products described are 
provided on pages 243-244. 











ELECTRIC EYE is actuated by 
invisible light 

Invisible surveillance of buildings, ob- 

jects and grounds is reported possible 

with this control. An installation util- 

izes a photoelectric control designed 

for actuation by infrared light and a 


PLANT ENGINEERING 





“We Won’t Take Chances 
with Customer Confidence... 


.our Atmosphere 
Generator Systems 
incorporate 
JENKINS VALVES” 


Gas Atmospheres, Inc., Cleveland 


“A reputation for reliability has made us the larg- 
est exclusive producer of packaged gas systems 
for industry. Care in choosing our components 
has helped build that reputation. We incorporate 
Jenkins Valves in our systems because our cus- 
tomers know there’s nothing better to be had.” 
Gas Atmospheres, Inc. of Cleveland and scores of 
other producers of industrial equipment employ 
Jenkins Valves to prevent trouble and costly 
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maintenance for their customers. At the same 
time, they build respect for the quality of their 
products. 

Of course, valves of less quality can be had for 
a little less money. But the real money-saving 
truth is that Jenkins Valves, so widely known for 
reliability and long life, COST NO MORE 
than any good valves. Jenkins Bros., 100 Park 
Avenue, New York 17. 


JENKINS 


MOST TRUSTED TRADEMARK IN THE VALVE WORLD 


VALVES 22 


' Sold Through Leading Distributors Everywhere 
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light source with filter to produce the 
infrared light beam. Units are in- 
stalled so the invisible beam is pro- 
jected across the area to be guarded 
into the lens of the control—across the 
13,500 sq. ft. of 4" Lux- area from the light source. Anything 
lite Coolite Heat Absorbing 
Glass, Glare Reduced one 
side, has been installed in 
plant of Cutler Hammer, 
Inc., Lincoln, Ull., pioneer 
electrical manufacturer. 
Design and construction by 
The Austin Company. . ; 
passing between the units causes the 
control to operate. It may be used to 
operate or trigger an alarm, warning 
system or other electrically controlled 
equipment. The lens of the control is 
shielded from normal light, so that op- 
eration continues day or night, wheth- 
er lights are on or off. One of the new 
controls is for operation at distances 
to 100 ft between light source and con- 
trol; another, for distances to 30 ft. 
Autotron, Inc. 
A For details, circle 57 on Post Card 





TRACER CONTROL attaches 
to machine tools 
Scan-O-Matic may be attached to any 
type of machine that is screw-feed or 
feed-rod controlled—vertical turret 


. . ‘ ‘. lathes (as shown), milling machines, 
The property of light diffusion in translucent glass by shapers or planers, A feature an- 


Mississippi is one of the most useful tools available to nounced is that an installation does not 
engineers and architects. Rooms can be adequately day- modify the machine, and conversion 
lighted far from windows; small skylights can cover large from trace to normal operations is ac- 
fA th shadow! daylight . complished within seconds. Instal- 
expanses Of Moor space with shadowless Cayngm; pri- lation involves connecting of hy- 
vacy can be secured... light controlled. Working hand- 
in-glove with modern daylighting practice, Mississippi 
glass reduces contrast that results in costly visual errors 


. .. keeps interiors more comfortable. 


With Coolite, Heat Absorbing 

glass, occupants see better .. . feel 

a better... work better. Coolite and 
cotalog. @ Wide variety of other patterns, 
wired and unwired, are available 


at your quality glass distributor. draulic motors to machine screws. In 
See him today. operation, the hydraulic co-ordinator 
valve meters fluid to the motors, which 

results in a constant feed rate of a 
cutting tool over a work-piece through- 
otto, out 180 or 270 deg straight walls. The 

2 ~| e Ni a Ss s | Ss Ss | P P a co-ordinator valve spool oscillates 100 

KEEP Ps : cycles per minute, resulting in a light 

( a WORKERS BUSY } - iS GLASS COMPANY stylus pressure and constant stylus 
UNITED STATES GOODS 88 Angelica St. ¢ St. Louis 7, Missouri! deflection. Manufacturer notes that 
because of this feature, repetitive ac- 


f 
aN NEW YORK « CHICAGO « FULLERTON, CALIFORNIA ; : : 
U N curacy is provided, as the valve will 


WORLD'S LARGEST MANUFACTURER OF ROLLED, FIGURED AND WIRED GLASS| respond and repeat within 0.0002 in. 
For more facts circle 633 on Reply Card 
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NEW and REVOLUTIONARY... 
SLING CHAINS THAT TALK 


The WARNING RING" on Campbell 
SENTRY SLINGS tells you immedi- 
ately when the sling has been over- 
loaded .. . it elongates visibly . . . and 
before the chain itself is damaged. 





Your eye can see the difference! 


Ring remains round Ring distorted 
Sling used properly Sling overloaded 


New, revolutionary . . . Campbell SENTRY 
SLINGS—fully tested for over a year by 
foundries, steel fabricators and heavy equip- 
ment manufacturers, offer many important 
advantages. The WARNING RING is stronger 
than the chain itself. Yet it changes shape 
as the sling is overloaded .. . before perma- 
nent damage occurs. Repair is quick and easy, 
with a new WARNING RING replaced at the 
factory. Re-tested and re-certified Sentry 
Slings are again ready for regular service. 


Here’s How You Benefit From 
New SENTRY SLINGS: 


Safety programs are easier to maintain— 
with the WARNING RING'S built-in safety that 
protects men and material! 

Lower repair costs give larger savings than 
ever—normally only the WARNING RING will 
need repair! 

Immediate visual evidence of overload means 
easier inspection—even while sling is in use! 


SENTRY SLINGS, available in all types, are 
made from Cam-Alloy steel chain only and 
are available at no extra cost! All slings carry 
the Campbell Guarantee and Certificate 
of Test. . 


mPB 
Ph nal F 


with the 
WARNING 


RING 
i, = 


CAMPBELL CHAIN Company 


FACTORIES: York, Pa.; West Burlington, lowa; Union 

City, Calif. WAREHOUSES: East Cambridge, Mass.; 

Atlanta, Ga.; Dallas, Texas; Chicago, Ill; Portland, Ore.; 
Seattle, Wash.; Los Angeles, Calif. 


* Pat. No. 2966878 
For more facts circle 634 on Reply Card 





A new finish for Blaw-Knox Grating for 


better wear—and corrosion-resistance 


By the time most grating is erected, much of the normal factory-applied 
coating is worn off. Unless it is repainted at once, costly corrosion starts 
to take its toll. 

However, “Ponbake,” the new epon base, high polymer synthetic paint 
process, developed by Blaw-Knox especially for grating, stays factory-new 
almost regardless of the treatment it gets. 

This is the most rugged, durable finish available on gratings today. It 
has greater resistance to wear, abrasion, corrosion, chemicals and weather- 
ing than any other. Costs less than on-the-job painting. Write if you would 
like more information, or ask for a Blaw-Knox Grating salesman to show 
you a sample. 

Free facts on grating. Write for Bulletin No. 2581. Blaw-Knox Com- 
pany, Pittsburgh 38, Pennsylvania. 


BLAW-KNOX 


GRATING 


Biaw-Knox designs and manufactures for America’s growth industries: METALS 
Rolling Mills + Stee! Processing Lines + Rolls * Castings * Open Hearth 
Specialities » PROCESSING: Process Design, Engineering and Plant Construction 
Services * Process Equipment and Pressure Piping * CONSTRUCTION: Con 
crete and Bituminous Paving Machines * Concrete Batching Plants and Forms 
Gratings * AEROSPACE: Fixed and Steerable Antennas * Radio Telescopes 
Towers and Specie! Structures * POWER: Power Plant Speciaities and Valves 
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Scan-O-Matic components are appli- 
cable to any size machine tool that can 
be operated manually. Bansbach Ma- 
chinery Co., Inc. 

A For details, circle 58 on Post Card 


COMPACT TEST SETS in a-c 
and d-c types 


In this expanded line of high voltage 
test sets, standard a-c and d-c sets are 
available from stock; those with op- 
tional features can be shipped within 8 
weeks, manufacturer announces. The 
units can be used to test dielectric 
materials and insulated electrical ap- 
paratus . . . motors, generators, trans- 
| formers, and cables. Sphere 
gaps, for voltage measurement, and 
equipment for testing dielectric 
strength of insulating liquids can be 
had for use in connection with the sets. 

In the a-c line are 15 ratings in two 
classifications: 2 kva at 20, 35 and 50 
kv; and 5, 10 and 25 kva at 50, 75, 
100 and 150 kv. The two kva types 


wires 





come in a console cabinet; higher 
ratings use a control console and sep- 
arate high voltage testing transformer. 
D-c sets are available at 5 and 10 ma 
at 30 to 150 kv. Sets at 50 kv and 
below are in a console cabinet, as 
shown at left of photo, and those above 
50 kv (right of photo) have bench 
type control cabinet mounted atop a 
separate high voltage section. Prices 
start around $1250 and range to $5500 
for d-c sets, up to $8500 for a-c types 
General Electric Co. 

A For details, circle 59 on Post Card 


LONG REACH TOOL helps 
service fluorescent lights 
For maintaining overhead slim line 
lighting tubes, the Long-Arm Lite 
Tube Handler consists of an extend- 
jable chrome handle and an end cross 
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New Swartwout 


SKY-LITE PYROJECTOR 


in case of fire or explosion, Sky-Lite Pyrojector opens 
automatically . . . vents heat, smoke, shock waves 
upward through the roof. . . lets fire-fighters reach 
the source of the fire before it spreads. Heavy-duty 
mechanism is triggered automatically by parting of 
Underwriters approved fusible link. 


Savings gained in insurance rates indicate that 
Swartwout Pyrojectors pay for themselves. 





Skylighting.. 
With The Same Unit! 


Pienty of light. . . soft, diffused and natural streams in through 
the big translucent fiberglass panels. As an extra safety feature, 
Sky-Lite Pyrojector provides natural light in case of power failures 
Each damper panel is made of two tough, weatherproof fiberglass 
sheets with 1” insulating air space between 


Get emergency relief plus skylighting 
with only one unit, one installation, 
one cost .. . get Swartwout Sky-Lite 
Pyrojector. Send for free folder now. 


SWARTWOUT Fabricators, Inc. 


Kokomo, Indiana 
in Canada: Rosco Metal Products, Ltd., 850 DuPont Street, Toronto, Canada 
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arm with clips. The clips are forced up 
against the tube, and as pressure is 
increased they secure themselves 
around the tube. Pressure is then 
exerted on the handle which releases 


the tube from its socket in the lighting 


DON’T fixture. The handle is then retracted 


and the tube removed from the clips 


for replacement. The tool costs around 
$10.00, comes in models for 14- and 
18-ft ceilings. Parkraft Mfg. Co. 


OVER A For details, circle 60 on Post Card 

FUME BALL VALVE is versatile, easily 
installed, too 

REMO \ lA This ball valve features improved seal- 

ing, one-piece body, and built-in union 


ends which simplify installation, op- 
eration and maintenance. It is designed 


Hartzell Ail-Fiberglass Duct Fans | 0 contsoi flow of tiquid or gas in 


petroleum, chemical, food processing 


offer unsurpassed and industrial piping. In a two-step 


installation procedure, union ends are 


resistance to corrosion eee screwed or welded to pipe ends, and 


F the valve body then assembled to the 
at a cost far below that of stainless steel or monel units union nut. Minor pipe misalignment 
can be overcome without affecting 

valve seal which is in the valve body 
For maintenance, the downstream 
line can be disconnected with valve 





Hartzell fiberglass duct fans have lasted for 
years in installations where the fans previ- 
ously used has required replacement after 
only a few months of service. Yet, despite this 
exceptional resistance to acids, alkalies and 
other corrosive elements, the cost of Hartzell 
fiberglass units is much closer to that of duct 
fans of conventional construction than it is 
to that of stainless steel or monel units which 
are often prchibitively expensive. Seven sizes, 


12” to 44”. Fiberglass stack cap also available. : 
under pressure without adding extra 


parts. In difficult locations, the valve 
pean sortie Esmee ean eues | body can be rotated under pressure 
catalog in Sweet's Plant Engineering and Construction Files. Also, the stop plate can be adjusted 
to position the handle in any of four 
PROPELLER FAN COMPANY quadrants—the handle can even be at- 

Nae . tached upside down. Principal advant- 

Division of Castle Hills Corp. * PIQUA, ~ ro age of the dual seat design is that the 
eitietectemueeae ball, which floats between the seats, 
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There’s short-circuit safety in numbers 


(You can choose the right fuse size and rating) 


There are more than 200 different 
sizes and ratings for high-voltage non- 
expulsion current-limiting fuses—and 
General Electric makes them all. It’s 
your assurance you can choose a fuse 
exactly right for your application. 

Easy to co-ordinate with relays, cir- 
cuit breakers, and other protective de- 
vices, these fuses provide dependable 


short-circuit protection for individual 
motors, Capacitors, power transformers, 
load centers, potential transformers, 
and feeder circuits. 

Ratings range all the way from 600 
to 34,500 volts in a wide range of 
ampere ratings. Indoor and outdoor 
types are available. 

All sizes are in stock. Emergency 
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orders can be filled fast 

Want more information? Contact 
your G-E sales representative. Or write 
to Section 497-03, General Electric 
Company, Schenectady 5, N. Y 


GENERAL @® ELECTRIC 





T. J. O’Brien 


SBS Division Manager and 
veteran soap counselor on 
our East coast, reports these 
conditions at a large plant 
in his area: 


“We found soap waste a major problem in 17 of the 27 wash- 
rooms surveyed. Waste powdered soap deposits made an unsightly 
mess of washbasins and made floors dangerously slippery — ran 
up unnecessary housekeeping costs. Employee morale took a beat- 
ing even though management was paying through the nose. 


“They were very interested in viewing ‘Operation Pinpoint’— 
especially the part that points out how easily SBS 60 Cream 
Deodorant Soap prevents waste. We demonstrated afterwards 
how this thick-bodied cream clings to the skin, won’t drip or run 
off like a liquid or powder. We also pointed out that only 36 ‘SBS 
60’ dispensers, filled twice weekly, will do the work of the 67 
dispensers now in use that need filling once a day!” 


Money-saving suggestions like this begin 
with OPERATION PINPOINT-a thought- 





provoking presentation filled with facts 
about skin hygiene and washroom main- 
tenance. The SBS soap counselor serving 
your area can pinpoint the right soap to 
do every skin cleansing job best and at 
lowest cost in your plant. Let him show 
you OPERATION PINPOINT . . . just 


call your nearest SBS office, collect. 


the washuwordl of indlusuy 


gg 


SAGINAW, MICH. * Los Angeles, Calif. * Newark, N. J. 
CANADA: Chemical By-Products, Ltd., Toronto, Ontario 
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makes a tighter seal as it is forced 
against the downstream seat by in- 
creasing pressure. Pressure at the up- 
stream seat is then equalized by per- 
mitting the fluid to get behind the up- 
stream seat. Available in stainless, 
carbon steel or brass in eight sizes 
from % through 2 in. Seats can be 
Buna-N, Neoprene or Teflon. Clayton 
Mark & Co. 

A For details, circle 61 on Post Card 


WATER COOLERS have im- 
proved refrigeration system 


In this line of water coolers, the pre- 
cooler—a device using waste water 
from the bubbler to increase cooling 
capacity—has been eliminated. Capac- 
ities stated are representative of act- 


ual performance, manufacturer points 
out, while cooling capacities based on 
pre-cooling are seldom maintained due 
to decreasing efficiency of the pre- 
cooler unit when waste matter ac- 
cumulates inside it. The redesigned 
refrigeration system of these coolers 
has no accessories or adjuncts. They 
come in many sizes and styles. Sunroc. 
A For details, circle 62 on Post Card 





Use the Reader Service Cards 
provided on pages 243-244 
to ask for more information 
on any of this equipment. 











COMPACT UNIT holds faucet 
repair parts 
Sexauer-System Faucet Rebuilding 
Unit contains essential repair parts 
needed to rebuild modern faucet of 
practically every make and type. It 
contains 295 types and sizes of parts, 
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PPG Fiber Glass Pipe Insulation is slit lengthwise, slips easily on to pipe. Delaware Insulation Company installed 
15,000 ft of PPG Pipe Insulation in the new Wilmington High School, reported excellent working characteristics. 


“We can install PPG Fiber Glass Pipe Insulation 
15% faster than other pipe insulating materials” 


says Mr. Anthony Kotowski, foreman, Delaware Insulation Company, Wilmington, Delaware 


“A good worker can insulate 200 feet of pipe in one work 
day. But with PPG Pipe Insulation, he can insulate 230 
feet in the same amount of time,” reports Mr. Kotowski. 
“This helps us maintain tight construction schedules and 
saves money, too! 

“We like PPG Fiber Glass Pipe Insulation because it’s 
flexible and workable. We bend it around pipe hangers, 
mold it to shape easily, smooth it, then fasten and bind 
it,” continued Mr. Kotowski as he discussed the PPG instal- 
lation in a Wilmington High School. “You can’t do that 
with other insulations. They’re too brittle, require cutting, 
and sometimes break when you’re working with them. 


a ¥ 
FIBER GLASS 





PITTSBURGH 


“PPG Pipe Insulation is easy on the hands, and it’s 
not attacked by rodents. Of all the insulations on the 
market, PPG gives the neatest, quickest job.” 


GET TOP RESULTS WITH PPG 


Fast installation, excellent thermal insulation, long serv- 
ice life, low maintenance .. . all these advantages are 
yours with PPG Fiber Glass Pipe Insulation. It’s avail- 
able in a full range of sizes, with or without facing. 

For full information, contact your nearest PPG Fiber 
Glass Sales Office, or write Pittsburgh Plate Glass Company, 
Fiber Glass Division, One Gateway Center, Pittsburgh 22, Penna 


PLATE GLASS COMPANY 


G » Sales Offices: Atlanta, Boston, Buffalo, Charlotte, Chicago, Cincinnati, Cleveland, Dalles, Denver 


Detroit, Houston, Kansas City, Louisville, Los Angeles, Miami, Milwaukee, Minneapolis 


New Orleans, New 


York, Philadelphia, Pittsburgh, San Francisco, St. Louis and Seattle 
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some 1980 pieces arranged in seven 
assortments, each in a separate com- 
partmented case called a Handy Andy. 
Despite completeness of the unit’s con- 
tents, its metal carrying case measures 
only 9-by-11-by-7 in., and weighs only 
23 Ib fully loaded. Assortments con- 
tain removable seats, seat gage, neces- 
sary wrenches, washers, screws, gas- 
kets, etc. J. A. Sexauer Mfg. Co., Inc. 


100 10 1 
YOU'LL BE 


DRY-TYPE AIR FILTER holds more dust, is easily serviced 


Air cleaning efficiency up to 97 per 
cent, low resistance, compactness and 
unusual dust holding capacity are re- 
ported for the Dri-Pak. For use in 
ventilating or central air conditioning 
systems, this filter inflates when the 
ventilating system is in operation and 
collapses when the system is shut down. 
It can be inspected and serviced from 
either air-entering or air-leaving side 
of the filter bank. Since no back-up 
wire grid is necessary, the chances of 
damaging the filter are reduced. 
The filter is disposable, light in 


WITHOUT LIGHTS 


SOMETIME 


THIS YEAR! 


ELECTRIC CORD COMPANY 
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weight, and requires little storage 
space. Each 24-by-24 in. cartridge in 
the folded state is only 4 in. deep, 
weighs 4 lb. After reaching final re- 
sistance, the cartridge and header are 
thrown away. The galvanized steel 
hoiding frame is only 4 in. deep. It 
comes in three arrangements: front 
access with no pre-filter; front access 
with pre-filler; rear access with no 


pre-filter. A 24-by-24-by-36 in. filter 
(one of three standard sizes) is rated 
at 2000 cfm, provides 95 ft of filtering 
media surface. Velocity through the 
media is only 21 fpm. Unit may be 
operated at capacities as low as 50 per 
cent of normal rating with a corre- 
sponding decrease in initial resistance. 
American Air Filter Co., Inc. 

A For details, circle 64 on Post Card 


POWER FUSE ENCLOSERS 
in two submersible designs 


Metal clad enclosures for power fuses, 
rated 13.8 kv and 95 kv BIL, are avail- 
able off-the-shelf in two basic sub- 
mersible designs. One has a hinge-type 
door and accommodates company’s 





solid-material boric-acid power fuse 
Type SM-5C. These fuses have in- 
terrupting capacity of 500 mva, sym- 
metrical, at 13.8 kv and a continuous 
rating of 400E amp. The second de- 
sign, for confined areas (mainly un- 
derground vaults, has a suspension- 
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Why a Steam Trap Has to Handle “Air” 


Low temperatures and corrosion of equipment 
are often evidence of inadequate trap air venting capacity 


Air, with its load of oxygen and car- 
bon dioxide, has an unwholesome 
habit of interfering with the effi- 
ciency of steam heated units. If steam 
were always free of these undesirable 
companions, things would be a lot 
simpler for men-who-operate-plants. 
Because it isn’t, three unhappy situ- 
ations frequently occur: 


1. Operating temperatures are 
subnormail. This is a two-part prob- 
lem. First, an air-steam mixture has 
a lower temperature than pure steam 
at the same pressure—see Table A. 
Secondly, air can “plate out” on heat 
transfer surfaces as shown in Figure 
1. Under some conditions, such an air 
film will knock down heat transfer 
efficiency by as much as 50%. 





Fig. 1. How air can “plate out” 
on heat transfer surfaces. This 
“insulation” drastically reduces 
heat transfer efficiency. Arm- 
strong trap operation creates 
turbulence in the equipment that 
prevents this. 











Fig. 2. Corrosion occurs when 
units are not kept continuously 
free of both condensate and air. 
Armstrong traps discharge both, 
at steam temperature, as fast as 
they accumulate. 


TABLE A—How air reduces steam 
temperature. 





Temp. of Steam Mixed With 
Various Amounts of Air 
(% Air by Volume) 


fa. 

Steam 
Gauge “a 
ay No Air 


| 
| 
Present 4 


220.9 








Fig. 3. When steam is turned 
on, it takes a trap with extra air 
venting capacity to provide fast 
heat-up. 











3. Heat-up is slow as a snail. Air 
has a picnic in units that are shut off 
periodically. Figure 3 pictures the 
problem. Lines and equipment liter- 
ally fill up with air. When the steam 
is turned on it can get in only as fast 
as the air gets out. 


Enter Steam Traps 


Curing these steam system ail- 
ments involves an operation some- 
times called a “trap transplant.” It 
consists of removing traps that don’t 
get the air out and replacing them 
with traps that do. 














2. Corrosion rears its ugly head. 
Oxygen and carbon dioxide are real 
trouble-makers. COe gas goes into 
solution in condensate, forms car- 
bonic acid and chews away at vul- 
nerable metal sections. Oz aggravates 
the situation. See Figure 2. 
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Fig. 4. Air entering an Arm- 
strong trap passes through the 
bucket vent and accumulates in 
the top of trap. When trap opens, 
air is discharged along with con- 
densate. 











See Our Catalog in Sweet's Plant Engineering File 
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Figure 4 shows how an Armstrong 
inverted bucket trap continuously 
vents air. What the picture doesn’t 
show is a built-in plus-value of this 
trap’s design. An Armstrong trap 
opens suddenly, creating a momen- 
tary pressure drop and turbulence in 
the unit being drained. This breaks 
up air films and “pumps” air down 
to the trap so it can be vented. 

The vents in standard Armstrong 
trap buckets will pass all the air nor- 
mally encountered. In special cases, 
such as paper machine dryers, the 
vents are correctly sized larger at the 
factory to meet the requirement. 





Thermostatic 
vent closed. 


Thermostatic 
vent open. 


Fig. 5. Open float with thermo- 
static vent for off-and-on units. 
When trap is cold, vent is open, 
permitting air to blow through 
when steam is turned on. When 
steam reaches trap, heat closes 
thermostatic vent. Then, regular 
bucket vent handles all air com- 
ing in with steam. 











Open Float with 
Thermostatic Vent 


Super air-venting capacity is a 
must for fast heat-up of low pressure 
unit heaters, heating coils, steam 
headers and other units that are on- 
and-off. Figure 5 shows how the 
Armstrong open-float-with-thermo- 
static-vent trap takes care of this. 


* * * 


The 44-page Armstrong steam 
trap book covers other features of 
the Armstrong trap as well as its ex- 
cellent air handling characteristics. 
This catalog also discusses trap se- 
lection, installation and maintenance. 
Your local Armstrong Representative 
or Distributor will be glad to give 
you a copy. Call him, or write Arm- 
strong Machine Works, 9122 Maple 
Street, Three Rivers, Michigan. 


@® ARMSTRONG 
STEAM TRAPS 


223 
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“Call FOSTER... 


they’ll ship 


Switch Material PLUS” 





5a 

















Right! L. B. Foster Company will ship switch 
material “plus” any standard rail section (new or 
relaying), crane rail and accessories, and track tools 
—everything you need, at lowest possible costs. 
Foster is your fastest, most dependable source for 
every rail and track item required for industrial 
sidings or in-plant trackage. 


One more “plus”: the advantage of lower freight 
rates from Foster’s nationwide warehouses and 
stocking points. To help select materials best suited 
to your job, call the Foster Track Specialist. 


Write L. B. FOSTER CO. for new catalog. 
Pittsburgh 30 @ New York 7 @ Chicago 4 @ Cleveland 35 
Houston 2 @ Los Angeles 5 @ Atlanta 8 


Faster From Foster 


PIPE « PILING +« RAIL 
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type door. Right- or left-hand hinging 
can be had. Enclosure accommodates 
solid-material boric-acid power fuses 
Types SM-4B (200E amp, continuous) 
and SM-5B (400E amp, continuous). 
The SM-5B has an interrupting capac- 
ity of 450 mva, symmetrical, at 13.8 kv 
S&C Electric Co. 

A For details, circle 65 on Post Card 


RECEPTACLE, PLUG for the 
hazardous areas 


This electrical receptacle and plug, 
designed to prevent arcing when ap- 
pliances are connected at wall outlets, 
are for Class I, Group C and D ex- 
plosive atmospheres—where flammable 
gases or volatile flammable liquids are 
handled. To prevent gas or fluid ac 
cumulation inside plug, a self-harden 
ing, epoxy insulating resin is poured 
into its shell by the electrician at the 
time the three-wire appliance cord is 
fastened to its terminals. Since wires 
and terminals are embedded, connec- 
tions cannot loosen to cause sparking 

For use with this plug, an explosion- 
proof wall outlet receptacle is so de- 
signed that no current can flow through 
it unless the plug is completely inserted 
and rotated 22 to 25 deg. If any other 
type of plug is inserted, no current 
flows. However, the explosion-proof 


Pois- 
is 7 


plug will operate any of company’s 
standard receptacles. Shown, left to 
right, are cast iron Condulet box; 
threaded cast iron adjusting ring; cast 
aluminum safety chamber; chrome- 
finish bronze casting containing keyed 
plug. Harvey Hubbell, Inc. 

A For details, circle 66 on Post Card 


LOW-COST MOUNTS level, 
position machine tools 


Series LR 500 Unisorb Mounts are de- 
signed to provide simplified installation 
and precise leveling of equipment 
weighing as much as half a ton. With 
them, the average machine tool can be 
mounted for less than $10.00, states 
manufacturer, and without bolting or 
lagging equipment to floor. Mounts 
may be cemented to floor, however, to 
eliminate any possibility of machine 
movement. They can be supplied with 
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...A SIMPLE 
RULE-OF-THUMB 

THAT LETS YOU REDUCE 
PACKINGS INVENTORY 

9 OUT OF 10 

VALVE AND PUMP 
PACKING JOBS! 


FOR VALVES, J-M THERMO- 
CORE® (black) offers excellent heat 
resistance, maximum sealing under 
least compression, and adapts read- 


@ 


April, 1961 


ily to equipment variations. For 
general use, Style No. 397 is recom- 
mended. This style consists of Inco- 
nel-reinforced asbestos yarns... 
braided over a soft center core of 
graphite and 100% white asbestos. 


FOR PUMPS, J-M CHEMPAC® 
(white) combines the excellent seal- 
ing and heat-resistant qualities of 
asbestos with Teflon’s immunity to 
almost all chemical and solvent ac- 
tion. Chempac Style No. 2009 is rec- 
ommended to give you long, efficient 
and economical service on the ma- 
jority of your pump, expansion joint 








and agitator applications. 


For special conditions — or for any 
other mechanical packings applica- 
tion you can name—Johns-Manville 
produces the industry’s most com- 
plete range of packing styles. These 
are described in J-M’s new 64-page 
Mechanical Packings Book. It is de- 
signed to help you select the packing 
best suited to each particular re- 
quirement. For a free copy of PK- 
131A, write to Johns-Manville, Box 
14, New York 16, N. Y. In Canada, 
address Port Credit, Ontario. Cable 
address: Johnmanvil. 


JOHNS-MANVILLE YY 
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NO DANGER 


FROM ACID AND SOLVENT SPRAYS 





CHEMPRO 


EXTERNAL 
MECHANICAL SEAL 


Installed in 20-30 minutes. 
> ae box pressures to 
5 psi. 

No mounting glond. 


Flushing, cooling and/or 
lubricating can be supplied 


S 














CHEMPRO is the only EXTERNAL mechan- 
ical seal with seal faces located inside the 
pump stuffing box. This eliminates hazardous 
spray conditions existing with ordinary seals 
whose faces are outside the stuffing box. 

Unlike internal seals, the CHEMPRO is 
never completely immersed in the pumping 
liquid. Seal faces are adjustable EXTER- 
NALLY by single set screw arrangement— 
without dismantling the seal or pulling pump 
shaft. 


Write for Chempro Seal Bulletin CP551. 


‘a a 


CHEMICAL & POWER PRODUCTS, INC. 


The Original Fabricators of Teflon Packings and Gaskets 
7 Broedway, New York 4, N. Y. 
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3- or 4-in. leveling bolts and with any 
of three types of Unisorb material for 
different load ranges. While this se- 
lection accommodates almost any piece 
of machinery within weight limit, the 
mounts are especially suited for lathes, 
grinders, other precision machine tools. 
Company says the pads utilized in 
these mounts enable installing machin- 
ery adjacent to quiet areas, and pre- 
vent up to 85 per cent of transmitted 
vibration. The Felters Co. 

A For details, circle 67 on Post Card 


EMERGENCY LIGHT protects 
against power failure 


Fully automatic and low in cost, the 
Exide Lightguard Model D is claimed 
to operate instantaneously if normal 
power fails, and shut itself off when 
power is restored. The unit is pow- 
ered by a 9-v dry-cell battery; it costs 
less than comparable wet-cell equip- 


ment, requires less maintenance. Manu- 
facturer says the Model D can be 
installed and left unattended for the 
entire service life of the battery, and a 
fresh battery can be installed in a few 
minutes. Model D gives up to 3% hr 
of emergency lighting with one lamp, 
1% hr of protection with two lamps. 
It has one 25-w PAR 36 sealed beam 
lamp, adjustable horizontally and ver- 
tically, that can be mounted on the case 
of the unit or connected remotely. A 
second lamp is optional. Exide Indus- 
trial Marketing Div., The Electric 
Storage Battery Co 

A For details, circle 68 on Post Card 


HANGER for banks of elec- 
trical conduit and pipe 


Reduced costs, simple and fast instal- 
lation, and improved construction are 
claimed for Stamperhanger. Also an- 
nounced are one-piece clamps, inter- 
changeability of pipe within the bank 
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POSITIVE CIRCULATION 
Design permits boiler feed injection 
and natural thermal circulation to 
augment each other. This provides 
the maximum water circulating rate 
and the most efficient form of heat 
transfer, counterflow. 


2 


® 
introducing the Vowsrmader. 
SIDE LOCATED FURNACE 


® 
Positive Flow Boiler Side located furnace eliminates 


danger of heat damage due to stag 


...the greatest advance in packaged nant water and sludge. Turn-around 


spaces are simple, accessible and 


firetube boiler design in seven decades! positive sealed 





Here for the first time, is a packaged boiler that gives you an ease of 
operation, dependability and accessibility often hoped for but never 
before achieved! 
The result of more than two years of development and testing, the 
Powermaster Positive Flow boiler has been tried, tested and proved by 
one of America’s foremost consulting engineer firms. Among its many 
tried and proven features are: accelerated internal circulation which 
greatly improves heat absorption efficiency . .. PyroFlow® burner system HINGED FRONT COVER 
which can be easily converted in the field from/to either oil or gas with- Hinged front cover, with quick-open 
out burner modification . . . hinged front and rear covers . . . optional ing fasteners (no bolts) can be opened 
dryback or wetback construction . . . quieter operation. for access to heating surface without 
No other boiler can match the performance of the Powermaster Model PF disturbing burner, wiring or piping. 
for generating steam or hot water economically and dependably. A com- 
parison of performance tests with other boilers will prove this is no idle 





statement. 
For complete details of the Powermaster Positive 
Flow boiler, write for Bulletin No. 1275. If you are 
interested in leasing the boiler, a leasing arrangement 
may be made with your local O&S distributor. 


72 ; : WE. : DIVIDED REAR COVER 
ORR & SEMBOWER, INC. Hinged rear cover, also with quick- 
O00 thermettdin Gece opening fasteners, permits ease of 
or ow 
® accessibility and maintenance. Each 
Reading. Pa. + Since 1885 POSITIVE FLOW cover section forms a separate seal in 
a single plane, providing protection 


PACKAGED AUTOMATIC BOILERS from short-circuiting of combustion 
For more facts circle 646 on Reply Card gases. No internal baffles to leak. 





@ Virtually no slippage—fivid or air pres- 
sure keeps cup in close contact with liner 
automatically, regardless of wear. 


@ No need for “jammed in” packing—close 
tolerance of cup (.005”) provides uniformly 
tight seal around entire perimeter. 


When you design hydraulic and pneu- 
, ; : matic mechanisms or reciprocating 
Pistons are made in a wide pumps, be certain of maximum per- 
range of sizes in bronze, formance—specify Darcova Pumcups 
steel, aluminum or iron. and Pistons. 

Pumcups operate at full efficiency 
throughout their entire life—outlast 
ordinary packings at least 3 to 1! And 
Our sales engineers wit they perform equally well in air, oil, 
be glad to work with you water , glycerine, alcohol, and other 
on your designs. Write, fluids common to hy draulic systems. 
wire or phone for Darcove Pumcups are available in three tex- 

tures—hard, medium and soft, in 
regular or 100% nylon composition. 
Sizes range from %" to 20”. 


DARLING VALVE & MANUFACTURING CO. 


Williamsport 14, Pa. 


TRADE MARK 
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without moving adjacent pipe, and 
automatic alignment that is permanent 
—even though workmen may step on 











the pipe. Conduit or pipe is held 
against a channel iron by spring alloy 
aluminum clamps which slide over the 
pipe and are held in by slots in the 
channel. A cam on the clamp holds it 
in place. Stamperhanger Co. 

A For details, circle 69 on Post Card 


PHASING TEST SET for under- 
ground cable systems 


This set, and method employed, are for 
phase or conductor identification on 
underground cable systems. It is 
claimed to reduce costs without lower- 
ing safety practices, permitting use 
without removing all safety grounds. 
The transmitter consists of a packaged 
steep-wave-front impulse circuit con- 
nected to the cable terminal which 
periodically sends a pulse out on one 
identified conductor (for example, A 
phase) and back on another (for ex- 
ample, B phase). The transmitter can 
be operated from a 60-cycle supply or 
from self-contained dry cells. 

The detector (for identifying indi- 
vidual conductors) is similar to a 
clamp-on ammeter. When clamped 
around the A phase conductor, it gives 
a pointer deflection in one direction; 
in the opposite direction for B phase 
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WITH 
ULTRASONIC 


INVISIBLE-INAUDIBLE 




















Sonac is the registered trade mark of the Delavan M/g. Company 


Sonac’s beam of ultrasonic sound waves will sense, count, 
control or monitor under conditions that foil other sens- 
ing and switching devices. Sonac doesn’t need to see... 
requires no light of any kind . . . will work in contami- 
nated atmospheres, darkness, and can even be piped 
through flexible hose or tubing. Sonac is unaffected by 
industrial vibration. Fully transistorized amplifier and 
SONAC BIN LEVEL CONTROL hermetically sealed sensor construction require no main- 
tenance. Easy to install. 
For complete information on new Sonac Ultrasonic 
Control, call, wire or write Aro today. 


ES ° THE ARO EQUIPMENT CORPORATION 
BRYAN, OHIO 
ARO OF CALIFORNIA, 3141 $ GRAND AVE, LOS ANGELES 7 
SONAC PACKAGE ROUTING 


OFFICES IM ALL PRINCIPAL CITIES 
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JACNMOUNT 


MACHINE MOUNTS 


Jacmounts are designed for economy in machine mounts. While low 
in cost, they rate high in their ability to isolate shock and noise, and 
to dampen 85% or more of machine vibration. 


Jacmounts are made in two units: a cast steel base plate — bonded 
to a heavy pad of shock absorbent Air-Loc®; and a jack screw 
assembly for accurate leveling. The base plate is recessed with a 1%” 
diameter cone-shaped depression to accommodate the screw. 


Jacmounts are easily installed, requiring no bolting or cementing. 


BUY ONLY WHAT YOU NEED FOR YOUR MACHINES 

Many machines already have jack screws furnished as original equip- 
ment. In this case, you buy only the base plate. Its conical recess 
has an included angle of 120° to take a wide range of screw diameters. 
If your machines are without jack screws, you buy the complete unit. 


In either case, you'll get a 
mount of excellent stability 
and performance. 


Jacmounts are adaptable to 
your mounting require- 
ments. Call your local Air- 
Loc distributor now, or write 
for complete information. 





Conical recess will accommodate a 
wide range of screw diameters. 


DIVISION 


Clark, Cutler, McDermott Co. 


115 WEST CENTRAL ST. + FRANKLIN. MASS. 


230 
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and no deflection for C phase. In 
actual manhole tests, all three conduc- 
tors are connected to ground after 
exposure, and the detector clamped 
around each ground connection con- 
secutively. Safety grounds ahead of 
or beyond work location can be left in 
place. Safety grounds at terminal 
where transmitter is connected can, in 
some cases, be left on also. Data is in 
Bulletin 82-52. James G. Biddle Co. 
A For details, circle 70 on Post Card 


ROTARY BENCH STAND holds 
plastic containers 


This rotary stand keeps parts and fit- 
tings at a worker’s fingertips during 
assembly operations. The unit turns 


easily, but stays where it’s placed. It 
can be furnished to mount various com- 
binations of the three sizes of manu- 
facturer’s Plastiboxes, or for mounting 
all of one size. The boxes can be re- 
moved for refilling. G. B. Lewis Co. 

A For details, circle 7! on Post Card 


PORTABLE WARNING HORN 
has its own power source 
Powered by liquefied Freon 12 in a 15- 
oz disposable Energy Pak, this horn 
requires no outside power source. The 
Energy-Pak is capable of producing 
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high pressure 


COMPRESSED AIR 


...in small quantities 
from small air-cooled compressors 


Model HISTE tank mounted 1% through 25 horsepower 


compressor will deliver air 250 to 5000 psig pressure 
at 250 psig pressure. 


For air blast circuit breaking, air starting of engines, 
valve test stands, accumulator service, oil field rigs, 
air craft support equipment, etc., Ingersoll-Rand can 
supply compressors, off the shelf, specifically de- 
signed for high pressure operations. 

Proper selection of high pressure compressors is 
important. Duty cycle, minimum and maximum run- 





ning time and intended maintenance are all impor- 
tant factors. Ingersoll-Rand makes these compressors 
to give you exceptional value in a most compact, 
economical and dependable design. 

Your local Ingersoll-Rand sales engineer is experi- 
enced in the field of high pressure compressors and 
is prepared to assist you in choosing the proper com- 
pressor for your application. See him today or write 
to— 


€ 


voupaen cigersoll-Rand 
Model 231 baseplate mounte 


compressor will deliver air 11 Broadway, New York 4, N. Y. 
at 500 psig pressure. 
Model 15T3 baseplate mounted 
compressor will deliver air at 
3000 psig pressure. 





Model 41 baseplate mounted 
compressor will deliver air 
at 1000 psig pressure. 


Model 4R15 double ended, 
baseplate mounted compressor 
will deliver air at 5000 psig pressure. 


OTHER I-R HIGH PRESSURE COMPRESSORS TO 7500 Day PRESSURES TO 35000 PSIG 
For more facts cirde 650 on Reply Card 
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@ Why a Johnston Mixed-Flow 
Vertical Pump has such a 
wide range of application 





The Johnston Mixed-Flow pump has 
been called the pump that fills the 
“vital gap” because it fits so well appli- 
cations requiring both medium lifts and 
medium to high capacities. A mixed- 
flow, for example, will lift liquids in the 
range of 20 feet to 60 feet with capaci- 
ties from 500 gpm. to 150,000 gpm. 


28,000 gpm. Johnston's Mized-Flows used for 
effluent pumping in Costa Mesa, Calif, 
plant of Orange County Sanitation District 





Design Characteristics Are 

Responsible 
The reason for the performance capa- 
bilities of the mixed-flow pump lies in 
its design. In the vertical turbine, the 
liquid being pumped flows with a 
strong centrifugal action. In the pro- 
peller pump there is no centrifugal 
action ‘but an axial flow. However, the 
mixed-flow pump incorporates the ad- 
vantages of both—the centrifugal 
action which imparts greater lift and 
axial flow movement which allows 
greater capacities to be pumped. (See 
Fig. 1). 


The pumping element in the mixed-flow 
is an impeller, usually 5 or 6 vanes of 
the semi-open type, with a large suction 
eye incorporating low NPSH require- 
ments. The bowl assembly is vaned in 
order to guide the radial flow which 
gives the pump its medium lift charac- 


teristics. The impeller is adjustable in 
the same manner as a semi-open impel- 
ler in the normal turbine bowl assembly. 


Other Mixed-Flow Advantages 

In addition to its other characteristics, 
the mixed-flow has the further advan- 
tages inherent in all vertical turbine 
pumps; high efficiency, easy surface 
adjustment of impellers, quick acces- 
sibility (the entire column and bowl 
assembly can be lifted out) and small 
surface space. 


Typical Mixed-Flow Applications 
The applications for which mixed-flow 
pumps have proven most useful include 
use in cooling tower circulation, biofi- 
tration and effluent pumping, industrial 
waste waters, storm and drainage sta- 
tions, irrigation projects and municipal 
aqueduct or canal pumping. 





c=7 





~~ 


MILO 
m-FLOW OF LIQUID 


CENTRIFUGAL 
ACTION —- a 


Johnston has been making vertical 


pumps to the most exacting standards 
for over half a century. If you would 
like information on a specific applica- 


tion or details on the use of a Johnston 
in your business, please write or call 











the main plant or the factory branch 


nearest you. Trained field men are 
available to help solve your problem. 








JOHNSTON PUMP COMPANY 


Main Factory: Pasadena, Calif., 3272 £. Foothil! Blvd.; Phone: MU 1-760) 
Factory Branches: New York, N.Y., 30 Rockefeller Plaza; Phone: PL 7-0431 © Atlanta, Georgia, 
57 Forsyth St., N.W.; Phone: JA 3-7395 © San Francisco, Calif., 260 Kearny St.; Phone: EX 2-0338 * 
Roswell, N.M., 2007 S.E. Main; Phone: MA 2-5942 * Pecos, Texas, Balmorhea Highway; Phone: 
HI 5-3022 * idaho Falls, idaho, North Yellowstone; Phone: JA 2-6144 
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EQUIPMENT 


(Begins on page 176) 





800 strong, clear blasts, 


it is safety fused and won't ex- 


company 
States ; 
plode. The horn is metal, enameled in 
safety yellow and available with push 
button operation or thumb lever action. 
Ferrell Mfg. Co. 

A For details, circle 72 on Post Card 


MACHINERY MOUNT damp- 
ens and isolates vibration 


Jacmount consists of a cast steel base 
plate—bonded to a heavy pad of Air- 
Loc—and a leveling screw assembly. 
According to manufacturer it will 
dampen and isolate vibration as much 


as 85 per cent. It can be used to in- 


stall most types of machine tools, but 
is not recommended for shapers, heavy 
duty punch presses and similar ma- 
chines. Jacmounts are also available 
without the leveling screw assembly. 
Clark, Cutler, McDermott Co. 

A For details, circle 73 on Post Card 


THRUST BEARING withstands 
deflection loading 


Designed to reduce bearing failures 
caused by lack of squareness between 
shaft and housing components, this 
cantilever type thrust bearing features 
an ability to withstand deflection load- 
ing. Bearing plates are finished on one 
side for applying the load to the roller 
assembly. The stepped construction 
requires thicker plates to carry the de- 
flection loading, and thickness is cal- 
culated so the working surfaces of the 
plates are maintained parallel to roller 
contact. Crowned rollers reduce end 
stresses between rollers and thrust 
plates to provide increased thrust ca- 
pacity. Advantages noted include re- 
duced size of shaft forgings and hous- 
ing castings, improved bearing life. 
Rollway Bearing Co. 

A For details, circle 74 on Post Card 
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Another first from Standard Conveyor 


New continuous vertical conveyor 
revolutionizes floor- 
to-floor movement 


Escaveyor* se/f-loads, self-unloads, lifts products 
straight up or down without tipping or jarring. 
Provides smooth up, down, or reversible service. 


How Escaveyor speeds production. Here is the answer to 
your big need for a fast, continuous flow of commodities 
from floor to floor. Escaveyor moves commodities at a steady 
rate of 8 to 10 loads per minute. 


How Escaveyor saves space. Escaveyor lifts packaged or 
unit commodities rapidly from floor to floor with the con- 
tinuity of a belt conveyor. Yet your product always rides 
level. And look at the huge saving in space! It takes even 
less floor space than a conventional monostrand or straight- 
lift conveyor! Escaveyor’s size is tailored to fit your package. 





How Escaveyor costs less. Escaveyor actually costs less to 
purchase and install than practically any other type of lift. 
It requires less manpower because 
no manual loading or unloading 
is required. You also save many 
square feet of valuable floor space. 


=> 





Free brochure. Send for free Escaveyor 
brochure! It tells how Escaveyor works, 
and how it can solve vertical material 
handling problems for you! Get your 
copy from Standard Conveyor Company, 
305-D Second St., North St. Paul 9, 
Minnesota, or from your nearby Stand- 
ard Conveyor sales representative. 




















“patent pending 


Standard 
Conveyor 


Sales and Service in over 40 Cities 
Consult your Yellow Pages 
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CHEMICALS 


IT’S Good TO KNOW GARLON ptastic pipe 


To help you make major pipe savings . . . Carlon’s new Plastic Pipe 
Fact-pak. Includes chemical names, solution-strengths, operating 
temperatures and pressures. Write for yours. 


CARLON PRODUCTS CORPORATION 
Box 133 — Aurora, Ohio — Dept. PE-1 


Please send me the new Plastic Pipe Fact-pak. 


NAME 

TITLE 

COMPANY 

OO 
oO | | 
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for the plant engineer 
Noise and Vibration 


HANDKOOK OF NOISE MEAS- 
UREMENT by A. P. G. Peterson 
and E. E. Gross. Fourth edition; 132 
pp including index; illustrated; paper 
bound. Published by General Radio 
Company, West Concord, Massachu- 
setts. Price $1.00. 


NOISE CONTROL is a plant engineer- 
ing responsibility; thus, a good back- 
ground on the subject of sound is 
bound to be helpful to a plant engineer 
If you feel that you have a need for 
some more information on sound or are 
looking for some reference material 
dealing with it, this book may come in 
handy. 

In addition to the general academic 
approach, this publication contains ma- 
terials on the firm’s sound and vibra- 
tion equipment, taking in applications 
of such equipment. 

Among the chapter topics are the 
following: man as a noise-measuring 
instrument; measurement of sound 
level and sound-pressure level; noise 
source characteristics; noise control; 
description of vibration-measuring in 
struments; and human response to 
mechanical vibration 

Included with the appendices, there 
is a section on definitions of terms and 
one on a considerable number of refer- 
ences. 


Automatic Control Systems 


SERVOMECHANISMS by P. L. 
Taylor. Size 10 by 6% in. approx.; 
over 400 pp; illustrated; cloth bound; 
published in Great Britain. Available 
from Longmans, Green & Co., Inc., 
119 West 40th Street, New York 18, 
N.Y. Price $8.50. 


CLOSED-LOOP automatic control sys- 
tems are treated in this introductory 
textbook which includes material on 
date transmission and computation. Be- 
cause the presentation involves higher 
mathematics, it is recommended that 
prospective students of this work have 
a working knowledge of mathematics 
through differential equations. 

The following are among the nine- 
teen chapter topics in the book : stability 
and performance, properties of linear 
systems, phase-sensitive rectifiers, hy- 
draulic systems, the theory of the com- 
plex variable, the steady-state harmonic 
response of closed-loop systems, tran- 
sient response of closed-loop systems, 
and the Laplace transform. 

Some of the many items treated in 
various chapters of the publication are: 
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ALLIS-CHALMERS &) 


Imagine! A package this small 


contains the spare parts for your Ro-Flo compressor 


A spare parts kit you can hold in your hand — dramatic 
evidence of the continuous, trouble-free performance 
that is yours with a Ro-Flo compressor. 

You need fewer spare parts because there are fewer 
moving parts to wear out. No pistons, no valves, no 
connecting rods. Besides the bearings and seals, which 
all units have, only the rotor blades are exposed to 
normal wear, and rotary design compensates for it — 
automatically, by centrifugal force. Average blade life 
is, two to three years, and when finally worn, blades 
can be replaced in one simple operation. 


Smooth rotary motion of the Ro-Flo compressor 
eliminates the vibration and pounding shock of recipro- 
cating units — and the necessity for expensive, heavy 
foundations. A slab is enough. Smaller units can be 
mounted directly to the floor. 

Two-stage Ro-Flo compressors are built in twelve 
sizes to handle from 250 to 1800 cfm at pressures from 
60 to 125 psig. Single-stage units up to 50 psig, from 
40 to 3000 cfm. Ask your A-C representative for de- 
scriptive literature, or write Allis-Chalmers, Industrial 
Equipment Division, Milwaukee 1, Wisconsin. a-1270 
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at Marine Life—world’s largest marinearium 


HAGAN COAGULANT AID 
KEEPS WATER CLEAR 


~ 


| Trainer Robert B. Andre feeding dolphins underwater in the main tank. 


Quick case history—reading time 59 seconds 


Marine Life at Gulfport, Mississippi, 
incorporates the world’s largest ma- 
rinearium, a tank 82’ in diameter, 17’ 
deep, holding 750,000 gallons of sea 
water. There are, in addition, two small- 
er tanks, one of which houses the per- 
forming dolphins. 

Water for the tanks is pumped from 
the Gulf, and is very turbid and carries 
a heavy load of algae bloom, particu 
larly in the summer months. This con- 
stituted a serious problem for Marine 
Life, since spectators could not see the 
fish through cloudy water. 

The use of Hagan Coagulant Aid No. 
18 was suggested, and since its use was 
initiated, the cloudy water problem is 
gone. The water in the tanks is clear 
and sparkling, and according to Ken 
Gathe, Director of Exhibits, the far 
edge of the 82 foot tank can easily be 
seen through the observation ports. 

Hagan Coagulant Aids are non-toxic, 
easy to handle, and produce a large, 


tough floc that speed settling time and 
reduce carryover. They may be either 
dry-fed or slurry-fed. Write for Bulletin 
HSP 919 for information on the com- 
plete line of Hagan Coagulant Aids. 


Overall view of the Marine Life marinearium. 


HAGAN 


CHEMICALS & CONTROLS, INC. 
HAGAN CENTER, PITTSBURGH 30, PA. 


HAGAN DIVISIONS: CALGON CO.+ HALL LABORATORIES+ BRUNER CORP. 
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behavior of a simple servomechanism, 
digital machines, transient velocity 
damping, the d-c motor and load, 
Amplidyne and Metadyne, single-sided 
amplifiers with feedback, clutch drives, 
large-signal non-linearities, the super- 
position integral, functions of the com- 
plex variable, relations between magni- 
fication and phase shift, and ideal feed- 
back characteristics. 

Many problems are presented at the 
back of the book and also numerous 
references. 





On Centrifugal Pumps 


CENTRIFUGAL PUMPS By I. J. 
Karassik and R. Carter. Size 10% by 
7% in. approx.; over 480 pp. includ- 
ing index; illustrated; cloth bound. 
Published by F. W. Dodge Corp., 119 
West 40th St., New York 18, N. Y. 
Price $15.75. 


CENTRIFUGAL pumps are covered ex- 
tensively in this book which includes 
essential theory but is slanted towards 
practicality. The text is presented in 
five principal parts, namely pump types 
and construction; pump performance; 
controls, drivers, and priming; services 
and selection of pumps; and installa- 
tion, operation, and maintenance. 

Among the items discussed in the 
various main sections are the follow- 
ing: casings and diffusers, shafts and 
shaft sleeves, mechanical seals, impel- 
lers and wearing rings, head terms, 
centrifugal pump characteristics rela- 
tions, techniques of control application, 
starting torque characteristics of centri 
fugal pumps, automatically primed 
units, boiler circulating pumps, and 
pump noise. 

At the back of the informative book 
there is a data section which contains 
tables on friction loss, viscosity and 
theoretical nozzle flow in U.S. gpm 
along with some other information. 


Fluorescent Lighting 


FLUORESCENT LIGHTING MAN- 
UAL by C. L. Amick. Size 9% by 6% 
in.; 400 pp including index; illustrat- 
ed cloth bound; third edition. Pub- 
lished by McGraw-Hill Book Com- 
pany, Inc., 330 West 42nd Street, New 
York 36, N.Y. Price $12.50. 


THIs BOOK is an up-dated and re- 
vised edition of the guide that was 
first published a short time after the 
commercial introduction of fluorescent 
lighting. 

In the opening chapter basic in- 
formation pertaining to the fluorescent 
lamp is presented. It contains com- 
ments on the electrode (cathode and 
anode), fundamentals of fluorescent 
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MODERNIZING A STEAM 
SYSTEM MEANS 
TRAPPING, TOO 


Take an older building that has 
generated its own steam for decades 
and let’s say it’s switching to district 
steam. How can it take advantage of 
switch-over to rid itself of those 
classic symptoms of antiquated 
systems: trap maintenance at 
overtime rates, water-hammer, and 
live steam loss? 


Well it just so happens a 17-story 
office building at 635 Madison 
Avenue, New York, recently did just 
that. Its steam system was 
overhauled; but recovery is now 
complete and it didn’t hurt a bit. 


First, let’s look at the system as it 
was: Maintenance of the old system 
had to be done at overtime rates in 
off hours, because the system could 
not be shut down during business 
hours. There were frequent 
breakdowns. Passage of live steam 
into return lines when traps failed 
open not only wasted energy but 
caused water hammer, and when 
traps failed closed, water 
accumulated in steam supply mains 
and equipment. 


The reason we give you this dreary 
picture is that it’s so typical of old 
systems, and so easily fixed. The 
building management simply 
replaced bucket and float traps with 
Sarco Thermo-Dynamic Steam 
Traps, Type TD-50, matched and 
correctly sized to the application. 
And at the risk of sounding-like a 
TV commercial, results were 
immediate: maintenance practically 


zero, no water hammer, no loss of 
live steam, engine room crew free 
for other jobs. And, need we add, 
considerable savings. 


We find it difficult to be modest 
about the TD-50 because it comes 
so close to being a cure-all. The 
facts are these: It has only one 
moving part, a stainless steel disc; 

it shuts off positively, so no steam 
can be lost; it discharges condensate 
as rapidly as it is formed; its pressure 
range of 10-600 psi makes it possible 
to standardize on one steam trap for 
a variety of applications that 
formerly required traps of many 
types and ratings. 


Funny thing is, the TD-50 is so 
dog-gone simple and small, people 
find it hard to believe it does what 

it does. At 635 Madison Avenue, 

for example, changeover took only 
30 minutes per trap, and trapping 
was accomplished with a few pounds 
and cubic inches of traps where 
hundreds of bulky pounds were 
needed before to do the job. 


Write us for details, won't you? 
You've nothing to lose but your 
troubles, your waterhammer, and 
your worries. 


HEATING COILS CAN 
CATCH COLD 


Let’s face it: even the best 
“non-freeze” air heating coils may 
freeze if they handle incoming air 
even slightly under 32°F. and aren’t 
drained properly. Let’s face it again: 
It’s not inadequate steam trapping 


capacity that’s most usually to blame. 


We don’t mean to belabor the point, 
but if trap inlet pressure falls lower 
than trap outlet pressure, condensate 
is going to collect in the coil. And 

it’s bound to freeze below 32°F. 

Take a preheat coil designed to heat 
air from 0°F. to 50°F. using steam at 


&@ maximum pressure of 10 psig. As 
the outside air temperature rises 
above 0°F. heat demand decreases, 
the temperature controller reduces 
the steam pressure to compensate for 
reduced heat demand, and you're 
ripe for ice cubes in your coil tubes. 


At Sarco we firmly believe that 
practical help is much more useful 
than sympathy noises. We can tell 
you (if it happens to be you who are 
caught with your temperature 
down) of at least three cures for 
fatal drop in pressure differential. 
They're quite simple and we would 
show not the slightest hesitation 
about revealing them to you. 


In fact, we'd also like to send youa 
master chart that enables you to 
check at a glance the danger point 
in handling outside air—an 
extremely useful piece of 
information—and a bulletin on 
Float-thermostatic steam traps. 


It may hasten matters if, when you 
request this bundle of facts, you 
refer to the literature as Sarco 
Technical Bulletin No. T503. 


MORE THAN ONE WAY 
TO TRAP STEAM 


Just as there’s no universal trapping 
application, there’s no universal 
steam trap. The fact is that there are 
five basic steam traps in use today— 
and they’re all rather thoroughly 
described in a rare monograph by 
Sarco engineers titled modestly and 
succinctly enough: Lecture 1A. 
You, personally, may not need a 
copy of this fundamental document, 
but wouldn't you like to know that 
your own people were up to date 

on steam trap basics? 


It’s easy to be sure this vital 
information gets into their hands: 
simply request a quantity of Lecture 
1A and distribute copies as needed, 
with a little subtle persuasion that 
they be read. We can even arrange 
for a personal slide film lecture, 
followed by authoritative answers 
to trapping questions, if you can get 
an in-plant group together. 


In any event, write to us. You may 
discover that a lot of progress is 
being made that isn’t concerned 
with getting men to the moon. 


Pardon our monopolizing the conversation in this series of paid communiques, but we're trying our 
best to interest you in certain subjects that concern us both—to the point where you'll communicate. 


April, 1961 
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lamp design, radiant heating effects, 
available colors, and additional items. 

Auxiliary equipment is treated in 
the next chapters. It has passages on 
switch-start circuits, different types of 
starters, various kinds of ballasts, and 
includes other information. 

The book continues with sections on 
operating characteristics, installation 
hints, service suggestions, luminaire 
selection, fluorescent lighting design, 
Cast scutes tention’ 6000 PSIG. color quality, fluorescent applications, 

va” & %” and lighting economics. 

The appendix includes definitions, 
recommended levels of illumination, 
and material on the calculation of co- 
efficients of utilization. 





WITH STEAM TRAPS TOO— 








Automatic Data Processing 


AUTOMATIC DATA-PROCES- 
SING SYSTEMS—R. H. Gregory 
and R. L. Van Horn. Size approx 9% 
by 6% in.; 700 pp; cloth bound; 1960 
edition. Published by Wadsworth 
Publishing Co., Inc., 431 Clay St., San 
Francisco, California. Price $11.65. 


ITS WHATS 
INSIDE THAT 


CONTSI~ 7x2 = 


Cast steel bodies. 0-300 PSIG. 
Yo” & %” 

















THE EXPANDING use of data-process- 
ing equipment and systems naturally 
entails more demands for basic infor- 
mation on the many details and ter- 
minology pertaining to the automatic 
data-processing field. This book is a 
worthy contribution in providing such 
Because you wanted the many advantages of information. It is comprehensive in 
thermostatic traps — high air and water scope and does not place a requirement 
capacities, simplicity, single orifice size over somttees voles | on the reader of having previous train- 
full pressure range, the ability of repairing 0-250 PSIG. — ing in automatic data-processing sys- 
and maintaining right on the line with a mini- Ash. . Boe tems. The general tenor of the mate- 
mum of shutdown time and labor cost, plus Type “R” in cast steel. rial is slanted to business operations, 
dependable uniformity of operation obtained excluding discussions on scientific and 
by calibration. Calibration permits use of a engineering applications. 
one-piece interior that makes the dream of The book is presented om Seven prin- 
simplified maintenance come true. * TYPE “Ss” cipal parts, each with its own chapters. 

mt Seeeee Dadies. The main section titles are as follows: 

0-250 PSIG 

orientation ; automatic equipment; pro- 
gramming and processing procedures ; 
principles of processing systems; sys- 
tems design ; equipment acquisition and 
utilization; and systems re-examina- 
tion and prospective developments. 


YOU DESIGNED THE B&J 
STEAM TRAP 

















2” through 1” 








WHAT IS INSIDE THE B&J 
STEAM TRAP 





A one-piece operating mechanism. A “Trap 
Within A Trap.” All working parts of the B&J 
trap, bellows, plug and seat are locked in 
calibration inside a stainless steel cage which 
is completely independent of all tolerances in 
trap body and cover. Not a collection of parts 
to install, but a single piece to drop in while 
the trap is on the line. 


CAGE UNIT 
One-piece trap interior. Mo- 
nel Bellows, Stainless Stee! 
Plug & Seat. Calibrated for 
sensitivity. 








BARNES & JONES, INC. 


34 Crafts St. - Newtonville 60, Massachusetts 








Among the subjects treated in this 
informative publication are the follow- 
ing: number systems; alphanumerical 
systems ; arithmetical operations ; selec- 
tion of input-output system; storage 
devices ; automatic programming; pro- 
cedures for integrated data processing. 





Want Tear Sheets? 


If you would like tear sheets of 
any articles appearing in this 
issue, just drop a line to The 
Editor, Plant Engineering, 308 
East James St., Barrington, Il. 
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€B DRAW-OUT DESIGN LIMITAMP* CONTROL 
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CONTACTOR IN PLACE 


... speeds Limitamp control inspection and maintenance 


Maintenance is an easy job with 
General Electric’s draw-out Limitamp 
control. Routine maintenance is quickly 
performed with the contactor in place. 


Coils and contact tips can be changed 
in minutes. Simply lift out the arc 
chutes and one arc horn to expose the 
bolts holding coils and tips in place. 


To make your job still easier, a 
magnet-head wrench is supplied with 
units. This wrench fits all bolts neces- 


sary to change coils and tips. Remem- 
ber . . . Limitamp control is all front 
connected. 

To replace fuses, you just pull the 
ejector and the fuses pop up. When a 
fuse is replaced, it is guided into posi- 
tion by a back-stop on the clip. 

Another feature is a special test 
circuit—built into each control. Bring 
in external power and connect it to the 
terminal board. You can then safely 
operate the panel—automatically iso- 


lated from normal power source with 
the door open—to check out the unit 
before putting it in service. 

Ask your G-E Sales Engineer or 
Agent about other advanced-design 
maintenance, installation, operation, 
and performance features of Limitamp 
control. Or, write Section 783-25, Gen- 
eral Electric Co., Schenectady, N. Y. for 
Bulletin GEA-6893. Industry Control 
Dept., Salem, Va. 


* Reg. Trade-mark of General Electric Company 


Progress /s Our Most Important Prodvet 


GENERAL @@ ELECTRIC 
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we need 500 feet of %“ wire rope! 


make it 


LESCHEN 
Red-Strand 


make it last — make it LESCHEN 


The man who uses wire rope knows that Leschen quality and 


service give best results—that Leschen Wire Rope keeps pro- 
duction on the move—that Leschen will make sure it’s the 
right rope for his need. = To be safe and sure call your Leschen 
distributor for expert advice on your wire 
rope needs. For further details and litera- 
ture, write Leschen Wire Rope Division, 


2727 Hamilton Avenue, St. Louis 12, Mo. 


LESCHEN WIRE ROPE DIVISION 
H. K. PORTER COMPANY INC. 


Porter serves industry with steel, rubber and friction products, asbestos textiles, high voltage electri- 
cal equipment, electrical wire and cable, wiring systems, motors, fans, blowers, specialty alloys, 
paints, refractories, tools, forgings and pipe fittings, roll formings and stampings, wire rope and strand. 
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Industrial Plant Construction 
(Continued from page 148) 


increase and expansion in the productive 
capacity of its methanol plant at com- 
pany’s Sabine River Works, this city 
Expansion is already under way and com- 
pletion is expected by the spring of 1962 


Garfield, Utah—Kennecott Copper Corp., 
161 E. 42nd St., New York, N. Y., has 
announced a major expansion and im- 
provement program at company’s copper 
smelter located at this location. Program 
calls for the installation of a new mate- 
rials handling system and other changes 
to improve and speed up production at a 
cost in excess of $5 million. Work on the 
materials handling project was started in 
February and is scheduled for completion 
early in June 1962. When completed, the 
conveyor system will permit the copper 
bearing concentrates to be fed directly 
to the reverberatory furnaces. This will 
eliminate the present roasting process and 
reduce the time needed to convert concen 
trates into copper anodes. 


Crozet, Va.—Continental Baking Corp 
will build a large warehouse facility ad- 
jacent to company’s Morton division 
frozen food plant at this location. New 
concrete and steel structure will have a 
floor area of 70,000 sq ft. New structure 
will be a 15 degrees below zero ware- 
house capable of holding 700,000 cases of 
frozen foods. Construction of the new 
unit is already under way and expected 
to be completed by the summer of this 
year. Cost of the new facility with equip- 
ment reported to be close to $1 million. 


Institute, W. Va.—Goodrich-Gulf 
Chemicals, Inc., jointly owned by B. F. 
Goodrich Co., and Gulf Oil Corp., has 
disclosed plans for the construction of a 
plant for the production of Ameripol CB 
polybutadiene rubber on large site here 
recently acquired for the purpose. The 
plant, a multi-million dollar venture, will 
have an initial annual production capacity 
of 20 million Ib. Preliminary engineer- 
ing work has already been completed and 
work on the plant will get under way 
soon, for completion scheduled for the 
fourth quarter of 1961 
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“Yep, ... it’s workin’ okay again .. .” 
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BUILD DELUXE SHELVING SECTIONS FASTER, EASIER! 


Only DeLuxe steel shelving by Royal gives you all these advantages: Fast 15-minute assembly of sec- 
tions. Patented boltiess construction for easy installation, without tools. I-beam uprights for strong 
support. Double-thick steel end panels; rigid box-lid shelves; factory embedded shelf reinforcing 
returned on ends; greater shelf adjustment, 2” or 1”; wide choice of shelf units, bins, doors, drawers, 
dividers, in sizes and strengths you need. Smooth DeLuxe finish is baked on over Chem-a-Cote® bond- 
ing for lasting looks and wear. You can’t beat it, buy it! Call or write DeLuxe Meta! Products Division, 


ROYAL METAL MANUFACTURING 
Avenue, New York City 16, N. Y. 


For more facts circle 660 on Reply Card 
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RAIN CAN'T ENTER 


SKY-BLAST 


ROOF VENTILATORS! 


ere: 


Powerful exhaust keeps out rain, snow, sleet. SKY-BLAST needs no throt- 
tling weather covers, so more air is moved at less cost. Wind velocity or 
direction can't affect performance. At rest, butterfly dampers form water- 
tight seal. Other weatherproof features include: galvanized heavy gage steel 
surfaces . . . nonclogging rainshed ...low wind guard... rugged base and 
condensate drain. Ratings to 78,000 CFM. Write for Bulletin 680-PE 


PROPPIAAIR: @ GO 6a & 


Div. of ROBBINS & MYERS, INC., SPRINGFIELD, OHIO OInEcT EXTENDED Man 


CONNECTED SHAFT COOLER 





TUBEAXIAL 


For more facts circle 661 on Reply Card 


“Introducing ... new low cost Barclite XR1000 BIG LINE-UP 
BIG PERFORMANCE 
Fiberglass Panels... last years longer. . . give 





i bene daw covvton tae” 

more light! New Acrylic base resin makes trans- | cous liguids ‘No'piiow or pinons. 

lucent Barclite XR1000 absolutely weather- 

resistant! Panels corrugated and flat, 
for results of 


siding, sk interior parti- 
tions —wherever ngth plus light! 
Write Barclite Corp. of America (An affiliate of 
Barclay Mfg. Co., Inc.) Dept. PE-4-XR fi 
Barclay Bldg., New York 51,N.¥.( aC 
Products of quality... through research 


For more facts circle 662 on Reply Card 
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cous liquids. No pilots or pistons; 
powerful leverage design opens 
smaller valves against 250 Ibs. 
Because of the remoteness of the 
solenoid, temperatures up to 
400° F. are easily handled with- 
out adverse effect on the sole- 
noid coil. Bodies are bolted 
together. Explosion-proof 
models also. 


Normally closed service, stainless 
steel valve and seat. Sizes ¥"-3”. 
Also for normally open service, ond 
with Jenkins Disc. 


<a 


3-way valve. Stainless 
steel valves and seats. 
Sizes Yo"-1¥2". 


OA 


@ 


Dashpot construction, cushions closing 
to avoid water hammer. Jenkins Disc. 


Sizes 34"’-2" 
Write for Bulletin “V” 
JOHNSON CORPORATION 
822 Wood St., Three Rivers, Mich. 
For more facts circle 663 on Reply Card 
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Pent nginsatng 


Please have manufacturers 
send without obligation in- 
formation or bulletins indi- 
cated by numbers circled. 
Please CIRCLE ITEM NUMBER DESIRED 


BULLETINS DATA FILE 
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BULLETINS js 


(Begins on pege 25) 


Powdered Acid Cleaner—Bulletin 
HSP-940 describes a powdered acid 
cleaner for use in cleaning scale de- 
posits from boilers, heat exchangers, 
water lines, pumps and other equip- 
ment. Advantages are listed and pos- 
sible methods of application outlined. 
Hagan Chemicals & Controls, Inc. 

A For a copy, circle 142 on Post Card 


ELECTRICAL 


Worm Gear Motors—Right-angle 
worm gear motors designed for max- 
imum performance over wide range 
of load requirements are featured in 
Bulletin F51971. Ratings and di- 
mensional data are included. U. S. 
Electrical Motors, Inc. 

A For a copy, circle 143 on Post Card 


Multi-Speed Motors—Principal types 
of multi-speed m ot o rs—variable- 
torque, constant-torque, constant- 
horsepower—are featured in Bulletin 
1300. Both polyphase and single 
phase types are covered and typical 
ratings given. Century Electric Co. 
A For a copy, circle 144 on Post Card 





Transformer Tips—General informa- 
tion, operating and maintenance tips 
and connections for pole type distri- 
bution transformers are presented in 
52-pp Pocket Manual 61X9659. In- 
cludes helpful tables and charts. Al- 
lis-Chalmers Mfg. Co. 

A For a copy, circle 145 on Post Card 


Large Distribution Transformers 
Features, operation, application and 
maintenance of Permalex large dis- 
tribution transformers (single and 
three-phase, 167/187-500/560 kva, 
15 kv and below) for commercial 
and industrial distribution are de- 
scribed in 12-pp Bulletin GEA-7153. 
Weight and dimension tables in- 
cluded. General Electric Co. 

A For a copy, circle 146 on Post Card 


Service Entrance Equipment—oOper- 
ating and safety requirements of 
service-entrance equipment are de- 
tailed in 6-pp Bulletin 601. Covers 
three basic aspects of service-en- 
trance function: current-carrying effi- 
ciency, manual switching facility, and 
speed and short-circuit interruption. 
Pringle Electrical Mfg. Co. 

A For a copy, circle 147 on Post Card 


Grouped Power Centers—Bulletin 
GET-3041, 16 pp, gives detailed ap- 
plication data on Cabinetrol grouped 
power control panels, which utilize 
standard components arranged as re- 
quired. Provides specifications on 
squirrel gage, synchronous-motor, 
wound-rotor-motor and d-c motor 
combination starters, as well as in- 
coming line breakers, secondary 
breakers and feeder circuit breakers. 
General Electric Co. 

A For a copy, circle 148 on Post Card 


Manual Starters—lIllustrated and de- 
scribed in 8-pp Bulletin 10-Bl are 
manual starters for fractional horse- 
power motors. Design and construc- 


April, 1961 


tion features are detailed, and selec- 
tion tables and dimensional diagrams 
are included. Furnas Electric Co. 

A For a copy, circle 149 on Post Card 


Current-Limiting Reactors—Cast-in- 
concrete reactors for use on plant 
distribution systems of 34,500 v and 
below are illustrated and described 
in 16-pp Bulletin GEA-976E. In- 
cludes data on ratings, dimensions 
and weights, application information, 
and description of metal enclosures. 
General Electric Co. 

A For a copy, circle 150 on Post Card 


Power Protector—B ulletin GEA- 
6527-1 illustrates features that per- 
mit safer entrance up to 480 v a-c 
with power protectors. Charts and 
sketches show advantages of service 
entrance with interrupter switch. 
General Electric Co. 

A For a copy, circle 51 on Post Card 


Limit Switches—Twelve-pp Bulletin 
GEA-7312 describes limit switches 
for automatic pilot control. Includes 
application guide, switch terminol- 
ogy, selection and installation guides, 
and discusses typical applications of 
lever, leverless and rotating cam and 
limit switches. as well as tripping 
forces involved for activation of each 
switch. General Electric Co 

A For a copy, circle 152 on Post Card 


Trolley Busway System— Detailed in- 
formation on a steel-enclosed trolley 
busway electrification system is pre- 
sented in 40-pp Bulletin 90. Describes 
track, trolleys and accessories; cov- 
ers features and advantages: and in- 
cludes installation data, methods of 
mounting and typical layouts. Feed- 
rail Corp. 

A For a copy, circle 153 on Post Card 


Silicone Insulated Cable—Character- 
istics of various types of silicone-in- 
sulated wire and cable are discussed 
in this product bulletin. Single and 
multi-conductor cable are covered. in- 
cluding power and lighting cable, 
hook-up wire, ignition cable, others. 
Boston Insulated Wire and Cable Co 
A For a copy, circle 154 on Post Card 


Pushbutton Stations—Standard and 
heavy-duty pushbutton stations are 
illustrated and described in 8-pp Bul- 
letin GEA-6544A. Includes dimen- 
sions and ordering information, and 
callouts showing features of tynical 
heavy-duty pushbutton station. Gen- 
eral Electric Co. 

A For a copy, circle 155 on Post Card 


Push-Button Stations—Bulletin B82 
describes all-rubber push-button sta- 
tions for oil-tight and heavy-duty 
service. Includes construction and 
performance details as well as order- 
ing information. Joy Mfg. Co. 

A For a copy, circle 156 on Post Card 


Industrial Truck Batteries—-A three 
dimensional die-cut in the center of 
12-pp Bulletin IT-531 shows indus- 
trial truck battery construction. Cat- 
alog also gives mechanical and elec- 
trical specifications for the complete 
line of batteries. C & D Batteries, 
Div., The Electric Autolite Co. 

A For a copy, circle 157 on Post Card 


Grounding Facts—Latest information 
on NEC requirements for installation 
and operation of portable electric 


tools and equipment is presented in 
8-pp booklet “Grounding Facts.” 
Provides data on revised code re- 
quirements and new types of ground- 
ing devices. The Arrow-Hart & Hege- 
man Electric Co. 

A For a copy, circle 158 on Post Card 


LIGHTING, COMMUNICATION 


lighting Design Data—-Twelve-pp 
Booklet VE-900 contains comprehen- 
sive data on lighting terms, formu- 
lae and design factors in easy-refer- 
ence form. Photometric tables sim- 
plify lighting design calculations. Syl- 
vania Electric Products, Inc 

A For a copy, circle 160 on Post Card 


Floodlight Selection—-How to select 
and apply floodlights is the subject 
of 16-pp Bulletin GEA-6175C. De- 
scribes floodlight classification, gen- 
eral principles of floodlighting, tells 
how to calculate light levels for 
vertical and horizontal surfaces, and 
includes recommended footcandle 
levels. General Electric Co. 

A For a copy, circle 161 on Post Card 


MV Lighting Facts—Facts showing 
why this manufacturer's mercury va- 
por lighting is a worthwhile choice 
for industrial plant lighting installa- 
tions are presented in this 24-pp 
booklet. Using case history compari- 
sons to point up efficiency of the 
equipment, book shows its use in a 
broad range of applications, tells ad- 
vantages. Holophane Co., Inc 

A For a copy, circle 162 on Post Card 


Industrial Fluorescent Lighting 

Features and advantages of indus- 
trial fluorescent lighting are illus- 
trated and described in 20-pp Bulletin 
F Includes illumination data, di- 
mensions, typical curves, specifica- 
tions and photometric curves. Ben- 
jamin Div., Thomas Industries, Inc 
A For a copy, circle 163 on Post Card 





Postage-free cards for ordering 
Bulletins are on facing page. You 
may also use the cards to order 
literature mentioned in the ads. 





Emergency Lighting——This 8-pp cat- 
alog provides operating data and 
prices on Light Warden automatic, 
battery-operated emergency lighting 
fixtures designed to operate instantly 
in event of power failure. Also de- 
tails layout and installation informa- 
tion as well as data on fail-safe exit 
lights and outdoor emergency fix- 
tures. Electric Cord Co. 

A For a copy, circle 164 on Post Card 


Choosing Emergency Light——‘‘How to 
Select Emergency Lighting” is a 16- 
pp booklet designed to help save 
money on emergency light installa- 
tions. Gives step-by-step instructions 
for planning an installation. Explains 
how to determine areas where such 
lighting is needed. Selection of lamp 
heads is facilitated by illustrations 
of light patterns emitted. Locating 
lamp heads for greatest efficiency and 
economy is also explained. Watch- 
master Div., Carpenter Mfg. Co. 

A For a copy, circle 165 on Post Card 
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(Begins on page 25) 


Two-Way Radio Explained—Sixteen- 
pp Bulletin ECR-568A, titled, “Under 
the Influence of Radio,” is a pocket- 
size non-technical guide to two-way 
radio. Informs potential mobile com- 
munications users of some of the 
more important FCC licensing re- 
quirements. Discusses operational 
methods, such as how a message is 
sent, how to adjust a mobile radio, 
record keeping. General Electric Co. 
A For a copy, circle 166 on Post Card 


FANS, VENTILATING——— 


Ventilating Fans—Packaged ventilat- 
ing fans for commercial and indus- 
trial applications are featured in 
Bulletin 1160. Contains dimension 
and performance charts and explains 
advantages of direct drive design. 
Modine Mfg. Co. 

A For a copy, circle 167 on Post Card 


Thermal-Acoustic Curb—Bulletin 
TA-101 describes an all-aluminum 
thermal-acoustic curb designed to as- 
sure trouble-free installation of roof 
exhaust fans. Advantages are ex- 
plained and cutaway diagrams, di- 
mensions and typical specification in- 
cluded. Davidson Fan Co. 

A For a copy, circle 168 on Post Card 


Rotary Positive Blowers—Twelve-pp 
Bulletin S88-A tells how company’s 
Series 88 rotary positive displacement 
blowers provide constant metered 
quantities of gas or air, even against 
varying pressures. Explains operat- 
ing principles and tells how design 
permits mounting in several posi- 
tions. Dimensions and capacity data 
are provided. Sutorbilt Corp. 

A For a copy, circle 169 on Post Card 


Air Conditioning O u tl ets — Fully 
illustrated, 8-pp Bulletin CGL-1R pro- 
vides tabulated information on de- 
sign, application, appearance, frame 
type and damper control required for 
supply and return grilles and air 
registers, as well as volume con- 
trollers. Also provides data on ceiling 
diffusers. Titus Mfg. Corp. 

A For a copy, circle 170 on Post Card 


MATERIALS HANDLING—— 


Cost-Cutting Ideas—This 80-pp hand- 
book of cost-cutting materials han- 
dling ideas gives pros and cons on 
narrow vs wide aisles, walkies vs 
rider-type trucks, specials vs stand- 
ard trucks, pallet vs palletless han- 
dling. Tells how to select the right 
truck for the job, how to analyze ma- 
terials handling in plant, and includes 
flow charts, truck battery calculator 
charts. Automatic Transportation Co. 
A For a copy, circle 172 on Post Card 


Screw Conveyor Guide—Provided in 
Screw Conveyor Engineering Guide 
360 are 150 information-packed 
pages, including many devoted to pic- 
tures of typical installations. Three 
chart- and art-filled sections cover 
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engineering, components and layouts. 
Some 250 materials handled by these 
conveyors are tabulated along with 
recommended component groups. 
Final portion of the book shows com- 
pany’s other products and manufac- 
turing facilities. Book is available to 
qualified plant engineers. Thomas 
Conveyor Co., Inc. 

A For a copy, circle 171 on Post Card 


General Purpose Trucks—Detailed 
specifications on general purpose fork 
trucks are presented in 8-pp Bulletin 
SS-2045. Gives details on speed, 
grades, underclearances, engine and 
electrical system, power train, brakes, 
hydraulic systems, dual operator’s 
controls. Clark Equipment Co. 

A For a copy, circle 173 on Post Card 


Electric Fork Truck—Features and 
operating characteristics of an elec- 
tric fork lift truck with drive control 
system that permits exact inching and 
load spotting are detailed in 6-pp 
Circular 32B. Specifications are in- 
cluded. Lewis-Shepard Products, Inc. 
A For a copy, circle 174 on Post Card 


Industrial Trucks—Two-wheel and 
platform trucks for plants, ware- 
houses and other applications are 
featured in 40-pp Catalog T-60. In- 
cluded is a chart giving recommended 
load ratings, as well as data on con- 
struction and specifications. The Fair- 
banks Co. 

A For a copy, circle 175 on Post Card 


Bucket Elevator Components—Basic 
selection data on such bucket eleva- 
tor components as buckets, sprockets, 
bearings and take-ups is presented in 
24-pp Bulletin 6057P. Simplified se- 
lection charts and informational aids 
allow quick selection of centrifugal 
and continuous discharge elevator 
components. Chain Belt Co. 

A For a copy, circle 176 on Post Card 


Elevator Maintenance—-How proper 
care safeguards elevator service and 
prevents costly repairs is the subject 
covered in this 24-pp booklet. A pre- 
ventive maintenance program organ- 
ized to protect elevators at economi- 
cal cost is given. Otis Elevator Co. 

A For a copy, circle 177 on Post Card 


Standard Casters—Detailed informa- 
tion on five standard casters for a va- 
riety of industrial requirements is 
presented in Catalog 1750. In tabu- 
lar form, information on each of the 
casters includes wheel diameter and 
face, rated capacity, wheel type, over- 
all height, bolt hole spacing, and gen- 
eral characteristics. The Rapids- 
Standard Co., Inc. 

A For a copy, circle 178 on Post Card 


TOOLS, WELDING AND 
MACHINE SHOP 





Machine Tools—lIllustrated and de- 
scribed in 24-pp Catalog 1161CJ are 
industrial machine tools, including 
clamps, machine vises, rotary tables 
and other work-holding and posi- 
tioning devices for the metal-work- 
ing industry. Specifications and prices 
included. Universal Vise & Tool Co. 
A For a copy, circle 179 on Post Card 


Brushing Tools—lIllustrated and de- 
scribed in this 16-pp bulletin are 


brushing tools engineered for indus- 
try. Covers all types of brushes used 
in such applications as automatic de- 
burring, manual deburring, off hand 
deburring, can cleaning and drying, 
fruit and vegetable cleaning, weld 
spatter removal, metal cleaning, 
metal processing, metal finishing and 
polishing. Newark Brush Co. 

A For a copy, circle 180 on Post Card 


Welding Stainless Steel—Techniques 
for welding stainless steel are de- 
tailed in 12-pp Bulletin 7300.2. Gives 
physical properties, structure, and 
welding characteristics of the differ- 
ent types of stainless steels, and in- 
cludes chart of deposit properties and 
electrode recommendation tables. The 
Lincoln Electric Co. 

A For a copy, circle 181 on Post Card 


Cutting Fluids, Lubes—Twenty-six 
types of cutting fluids and lubricants 
are covered in this 52-pp catalog, 
with data on fluids of the same type 
on pages of the same color. Soluble 
concentrates are presented in three 
sections: those for fine finishes and 
good tool life under extreme condi- 
tions; those for stainless alloys and 
non ferrous use; and those for gen- 
eral plant use. Specialized cutting, 
honing and grinding oils are also 
covered. Shear-Speed Chemical Prod- 
ucts, Div., Michigan Tool Co. 

A For a copy, circle 182 on Post Card 





Reader Service Cards for ordering 
bulletins are on pages 243 and 244. 





Vibration Control—This 8-pp  bul- 
letin describes specially-engineered 
felt mounting pads which can be 
used to dampen vibration in equip- 
ment ranging from sensitive preci- 
sion equipment to heaviest industrial 
machines. Includes photos of typical 
installations and selection data. 
American Felt Co. 

A For a copy, circle 183 on Post Card 


METAL FINISHING——— 


Standard Abrasive Products—Listed 
in this 52-pp catalog are standard 
coated abrasive products used 
throughout industry . . . belts, disks, 
rolls and sheets. All items listed are 
maintained in stock at company’s 
warehouses by electronic order pro- 
cessing and inventory control. Also 
tabulated are company’s own brand 
names and competitive trade names, 
basic elements of coated abrasives, 
comparison of grain sizes, and gen- 
eral uses. The Carborundum Co. 

A For a copy, circle 184 on Post Card 


Barrel Finishing—Contents of 96-pp 
Form 601 include descriptions of 
various barrel finishing processes, 
recommendations of abrasive shapes 
and sizes for applications in which 
they are best suited. Provides case 
histories of actual uses, description 
of all types of finishing equipment, 
discussion on compounds and their 
effects, and operating suggestions. 
Norton Co. 

A For a copy, circle 185 on Post Card 


PLANT EMGINEERING 





Encrustation on two of the above vaives was cleaned off to show lack of external corrosion 


Compare this with the corroded condition of the structural steel. 


Grinnell-Saunders Diaphragm Valves resist attack 
by hot corrosives at Carborundum Metals Company 


During the past few years, Carborundum Metals Company, a 
Division of the Carborundum Company, has installed over 
200 Grinnell-Saunders Diaphragm Valves at their Parkers- 
burg plant in West Virginia. These valves were coated inter- 
nally and externally with Penton * —and were equipped with 
fluorinated plastic diaphragms, backea with elastomer cush- 
ions. Their job: to handie highly corrosive caustic soda and 
sodium hypochlorite—at 212°F, and methyl isobutyl ketone, 
hydrochloric acid, sulphuric acid at 130°F—all used in process- 
ing zirconium ore for zirconium and its co-product, Hafnium. 

Today, this manufacturer reports that after being in opera- 
tion an average of two years,the rugged Grinnell-Saunders 


* Reg. T.M., Hercules Powder Co. 


GRINNELL COMPANY, PROVIDENCE 1, R. 1. * 
PIPE FITTINGS * VALVES * PIPE HANGERS + 


Diaphragm Valves are still giving good service. What's more, 
they've never had to replace parts in these Grinnell Valves! 
In Grinnell-Saunders Valves, the diaphragm lifts high for 
streamline flow — seals tight for positive closure. Working 
mechanism is completely isolated from material in the line to 
prevent corrosion and contamination. There’s a wide choice 
of body, lining and diaphragm 
materials, too. See how Grinnell- 
Saunders Diaphragm Valves 
can help your installation. 
Write Grinnell Company, 
Providence 1, Rhode Island. 


GRINNELL 


BRANCH WAREHOUSES AND DISTRIBUTORS FROM COAST TO COAST 
PREFABRICATED PIPING * 


UNIT HEATERS * PIPING SPECIALTIES 
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BULLETINS jem 


(Begins on page 25) 


Ultrasonic Cleaning Equipment— 
Eight-pp Bulletin 23 illustrates and 
describes ultrasonic cleaning equip- 
ment, including tank transducers and 
ultrasonic generators for use in large 
and small scale degreasing opera- 
tions. Covers types, design and gen- 
eral specifications of generators, 
tanks, recirculating filters, rinses and 
dryers. Phillips Mfg. Co., Inc. 


A For a copy, circle 186 on Post Card 


Hot Dip Galvanizing—This 34-pp in- 
spection manual for hot dip galvan- 
ized products is designed to help 
achieve optimum corrosion protec- 
tion from galvanized coatings. In 
comprehensive and concise form, it 
describes significant factors govern- 
ing inspection, properties, specifica- 
tion and purchasing of coatings. 
American Zine Institute, Inc. 


A For a copy, circle 187 on Post Card 


Metal Cleaning Overseas ?—Sixteen- 
pp Bulletin 161-D is designed to help 
manufacturers with overseas opera- 
tions, describing service and equip- 
ment needed in setting up efficient 
and economical metal cleaning or fin- 
ishing departments, and in providing 
for dust and fume control. Pictures 
installations of airless blast cleaning, 
dust and fume control equipment. 
Wheelabrator Corp 


A For a copy, circle 188 on Post Card 


OTHER EQUIPMENT 


Thermal Insulation—Comprehensive 
date on thermal insulations for all 
types of requirements, in applications 
ranging from —400 to 3000 F, are de- 
scribed in revised 64-pp Catalog IN- 
244A. Includes detailed specifications 
on insulations for industrial and high 
temperatures, plumbing, heating and 
air conditioning, refrigeration, in- 
sulating firebrick and refractories. 
and such products as asbestos pa- 
pers, millboard, felts, blankets. 
Johns-Manville Corp. 

A For a copy, circle 189 on Post Card 


Packaged Automatic Boilers—Bul- 
letin 1275 describes features and ad- 
vantages of company’s positive flow 
packaged automatic boiler with side 
located furnace. Table of sizes, rat- 
ings and dimensions included. Orr & 
Sembower, Inc 

A For a copy, circle 190 on Post Card 


Dust Collection, Recovery—Details 
on dust collecting, recovery and 
classifying equipment are presented 
in this product bulletin. Covers elec- 
tric precipitators, mechanical collec- 
tors, bag collectors, classifiers, fans 
and combination systems. Buell En- 
gineering Co., Inc. 

A For a copy, circle 191 on Post Card 


Efficient Plan Filing—Twelve-pp Cat- 
alog 3-60 describes vertical and roll 
filing equipment for plans, blue 
prints, maps and drawings, as well 
as small materials. Advantages of 
the vertical system are explained and 
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the binder clamps illustrated. Roll- 
ing stands, caddy racks, combina- 
tion cabinets and special equipment 
are described and pictured. Also 
shown are stack roll files for materi- 
als up to 5 ft wide. Current price 
list included. Plan Hold Corp. 


A For a copy, circle 192 on Post Card 


Basic Brick Products—Descriptive 
information on basic brick products 
for use in open hearth furnaces, as 
well as in glass tanks, non-ferrous 
metal furnaces, electric furnaces, 
soaking pits, forge furnaces, and 
checkers is presented in Bulletins 32, 
33, 34 and 35. Advantages and phys- 
ical properties are detailed. Refrac- 
tories Div., H. K. Porter Co., Inc. 


A For a copy, circle 193 on Post Card 


Citric Acid—Comprehensive infor- 
mation on citric acid for industrial 
and other applications is presented in 
this 30-pp illustrated bulletin. Chem- 
ical and physical properties are out- 
lined and applications in secondary 
oil recovery, metal finishing and tan- 
ning, in addition to applications in 
food and pharmaceutical industries, 
illustrated and _ described. Miles 
Chemical Co. 

A For a copy, circle 194 on Post Card 


Drafting Chart—tThis 6-pp illustrated 
table shows pre-cut pressure sensitive 
shapes and narrow tapes required to 
make paste-up printed circuit draw- 
ings. Provides cross reference be- 
tween corresponding sizes of donut 
type pads, teardrop pads and twin 
pads. Illustrations are actual size. 
Gives information regarding purposes 
for which the different tapes are used 
on printed circuit drawings and for 
making prototypes. By-Buk Co. 

A For a copy, circle 195 on Post Card 


DATA HL: 


Storage, Shop Equipment—Office 
desks, chairs, tables, cabinets, filing 
cabinets, coat racks, folding chairs, 
shop desks, tool boxes, work benches, 
shop boxes, bar racks, bin units, re- 
volving bins, and lockers are among 
items illustrated and described in 
100-pp Bulletin 100K. Includes di- 
mensional data and _ specifications. 
Lyon Metal Products, Inc. 


A For a copy, circle 196 on Post Card 


Compressed Air Purifier—-ERight-pp 
Circular 1040 illustrates and de- 
scribes filters for converting regular 
compressed air to ultra-pure air for 
operating pneumatic precision instru- 
ments. Describes units for removing 
water, regulating air, removing oil 
and lowering the dew-point. Wilker- 
son Corp. 

A For a copy, circle 197 on Post Card 


Housekeeping Supply Inventory- 

How control of housekeeping supply 
inventory can save money for indus- 
trial plants and others is told in En- 
gineered Maintenance Pamphlet 10 
Tells how plants can receive a house- 
keeping and sanitation program cus- 
tom-engineered to their specific 
needs. Puritan Chemical Co. 


A For a copy, circle 198 on Post Card 


Heater Test Code—Presented in 22- 
pp Bulletin 20 is a revised code for 
testing propeller-type steam unit 
heaters. Establishes uniform meth- 
ods for conducting tests on steam 
unit heaters which utilize dry steam 
as the heating medium, and serves 
as a standard for developing per- 
formance ratings. Includes formulae 
for computing results and ratings. 
Air Moving & Conditioning Associt- 
ation, Inc. 

A For a copy, circle 199 on Post Card 


STANDARD CATALOGS, bulletins and handbooks are described here to help 
plant engineers maintain a permanent data file. To order this free litera- 
ture, use the Reader Service Cards provided on pages 243 and 244. 





VALVES, TRAPS, FITTINGS — 


Stainless Steel Valves—Corrosion re- 
sistant stainless steel valves are fea- 
tured in 32-pp Catalog 59SS. Fea- 
tures of design and construction are 
shown through cutaway views, and 
advantages of stainless steel in with- 
standing corrosive chemicals and at- 
mospheres detailed. Jenkins Bros. 

A For a copy, circle 30! on Post Card 


Butterfly Valves—Resilient-seated 
type butterfly valves for applications 
where positive tight closure is re- 
quired are illustrated and described 
in Bulletin 590X. Advantages and 
outstanding features are detailed. W. 
S. Rockwell Co. 

A For a copy, circle 302 on Post Card 


Nuclear Valves — Described in this 
Product Bulletin N2-12-585M are 
valves designed for critical applica- 
tions in the nuclear industry. Covers 
valves for a wide variety of radio- 
active and non-radioactive services, 
including reactor coolant and moder- 
ator systems, fuel processing. Nu- 
clear Div., Alloy Steel Products Co. 
A For a copy, circle 303 on Post Card 


Pinch Valves—Construction features, 
and advantages of Massco-Grigsby 
pinch valves are explained and illus- 
trated in 14-pp Catalog 609. Provides 
sleeve service recommendations and 
specifications and closing mechanism 
specifications for manual, motorized 
and hydraulic types. Mine and 
Smelter Supply Co. 

A For a copy, circle 304 on Post Card 
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@ 20 Dozen Rolls Per Minute 


450 feet of Duraweld rush oven- 
fresh baked goods through West- 
ern bakery. 


@ Faster, More Efficient 


Duraweld reduced downtime at Mid- 
western brewery 


© 300 Containers Per Minute 


Duraweld speeds 2-02. to 1-gal 
containers through Resina High- 
Speed Screw Capper 


© Over 200 Per Minute 


Duraweld handies vials, cans, 
botties and jars on John Burton 
Automatic Cellubander. 


from breads 
to beer 
to beauty 


dwusweled.. 
Top Plate Conveyor Chain 


delivers the goods to reduce 
processing, packaging and product handling costs! 


You can reduce production costs with smooth-running, longer lasting 
DIAMOND Duraweld Conveyor Chain. Duraweld is all steel (stainless 
if you prefer) that shrugs off wear, solvents, and scalding deter 
gents. Streamlined design permits higher operating speeds and loads 
with less maintenance and downtime. 

Duraweld top plates are welded to roller chain linkplates to 
reduce weight and cost; permit the use of wider support rails that 
improve top plate load capacity and load distribution. This, plus 
deep sprocket engagement, insures smooth high speed operation 

For complete information, call your DiamMonp Distributor or write direct 


to DIAMOND CHAIN COMPANY, INC., A Subsidiary of American Steel 
Foundries, Dept. No. 614, 402 Kentucky Avenue, Indianapolis 7, Indiana. 


DIAMON = 
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(Begins on poge 248) 


Steel Valves—Catalog 120 contains 
42 pp of detailed information on cast 
and forged steel valves, including 
gate valves, check valves and globe 
valves. A table listing properties of 
ferritic and austenitic steels is in- 
cluded, as well as specifications and 
design data, dimension tables, dimen- 
sional diagrams, ring joint dimen- 
sions. The Chapman Valve Mfg. Co 
A For a copy, circle 305 on Post Card 


Blow-Off Valves—Unit-tandem blow- 
off valves for medium pressure boiler 
installations are featured in Bulletin 
B-435. Operation and design features 
are detailed, materials of construc- 
tion described, and dimensional and 
specification data given. Yarnall-War- 
ing Co. 

A For a copy, circle 306 on Post Card 


All About Valves—Circular 606 en- 
titled ‘What is a Valve?” is a 36-pp 
booklet detailing the four basic de- 
signs from which valves are devel- 
oped. Basic materials from which 
valves are made—such as bronze, cast 
iron, steel and PVC—are illustrated, 
as are typical applications of valves, 
and descriptions of different types of 
valves for specific applications given. 
The Lunkenheimer Co. 

A For a copy, circle 307 on Post Card 


Valve Digest—-Illustrated and de- 
scribed in 26-pp Catalog Digest CD-2 
are gate, globe and angle, and check 
valves in bronze, iron, cast steel and 
forged steel. Describes features and 
advantages and includes valve dimen- 
sion charts, pressure-temperature rat- 
ings, and valve comparison chart. The 
Ohio Injector Co. 

A For a copy, circle 308 on Post Card 


Valve Buyers Guide——Detailed infor- 
mation on bronze, steel and iron 
valves, and valves made of corrosion- 
resistant metals and alloys is pre- 
sented in 24-pp Form 186. Covers an- 
gle valves, check valves, gate valves, 
globe valves, liquid level valves, lu- 
bricated plug valves, needle valves, 
relief valves, sampling valves, steam 
jacketed ones. The Wm. Powell Co. 
A For a copy, circle 309 on Post Card 


Steam Traps—This 1960 Condensed 
Catalog contains 12-pp of technical 
details, dimensions, and capacity data 
on steam traps, temperature regula- 
tors, and heating specialties. Cutaway 
views and diagrams are included. 
Sarco Co., Inc. 

A For a copy, circle 310 on Post Card 


On Steam Traps—Catalog K is an en- 
larged 48-pp manual and steam trap 
catalog. New material provided in- 
cludes open float and thermostatic 
traps, pipe strainer to 6 in. steel and 
semi-steel and helpful steam pipe 
sizing tables. Discusses fundamentals 
of trapping, trap selection, installa- 
tion. Armstrong Machine Works. 

A For a copy, circle 311 on Post Card 


Steam Trap Primer — Fundamental 
facts about drainage and steam trap 
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operation are presented in this 16-pp 
steam trap primer. Operating prin- 
ciples of steam traps are fully de- 
tailed, and data on steam trap main- 
tenance and application included, as 
well as question-and-answer section 
covering common steam trap prob- 
lems. Barnes & Jones Inc. 

A For a copy, circle 312 on Post Card 


Unions, Valves and Fittings—Con- 
tained in this ring-bound notebook is 
detailed literature on unions, valves 
and fittings of forged steel for all 
types of industrial applications. Con- 
tains listings of popular unions with 
their technical ratings, complete de- 
tails of construction, and dimensional 
charts. Clayton Mark & Co. 

A For a copy, circle 313 on Post Card 


Plumbing, Heating Specialties—Pro- 
tection and control specialties for 
plumbing and heating systems are il- 
lustrated and described in 12-pp Con- 
densed Catalog C-60. Describes auto- 
matic temperature and pressure relief 
valves, temperature relief valves, gas 
shutoff valves, vacuum relief valves, 
water pressure reducing valves, steam 
boiler level controls, and others. 
Watts Regulator Co. 

A For a copy, circle 314 on Post Card 


Sewer Structures — Structural and 
material advantages of corrugated 
sewer pipe are detailed in 44-pp 
Manual CMS-7458. Discusses struc- 
tural durability of corrugated metal 
sewers, material durability, selection 
of structures, factors influencing ca- 
pacity, joints and fittings, linings for 
failing sewers, installation data. Arm- 
co Drainage & Metal Products, Inc. 

A For a copy, circle 315 on Post Card 


Swivel Joints—Detailed information 
on company’s line of swivel joints for 
a variety of industrial applications is 
presented in 24-pp Bulletin G-5. Bas- 
ic types of swivel joints and their ap- 
plications are detailed and complete 
specifications and dimensional data 
included. Chiksan Co. 

A For a copy, circle 316 on Post Card 





FILTERING 


Filtration for Liquids, Gases—PBight- 
pp Bulletin GEO-506A describes a 
line of filtration equipment for liquids 
and gases. Information is classified 
according to uses, operating pres- 
sures. Commercial Filters Corp. 

A For a copy, circle 317 on Post Card 














Vacuum Filters—-Circular 1037 ex- 
plains how vacuum filters work and 
describes two new filters—one for re- 
moving dirt and water, and one for 
removing oil, dirt and water. Selec- 
tion details given. Wilkerson Corp. 

A For a copy, circle 318 on Post Card 


PUMPS, COMPRESSORS———— 


Liquid Pumps—Heavy-duty liquid 
pumps for pumping paints and inks 
as well as other abrasive liquids are 
described in Data Sheet SP-507. Fea- 
tures are illustrated and dimensional 
data included. Viking Pump Co. 

A For a copy, circle 320 on Post Card 


Rotary Air Products— Features and 
advantages of company’s rotary air 
products, including air motors, air 
compressors, and vacuum pumps, are 
detailed in 12-pp Catalog 660. Per- 
formance curves are included, along 
with tables of engineering data, di- 
mensional drawings. Gast Mfg. Corp. 
A For a copy, circle 321 on Post Card 


Air Compressors—Design and con- 
struction details on company’s semi- 
radial air compressors are presented 
in 24-pp Bulletin A-72. Illustrates 
semi-radial construction which results 
in better balance, less weight, and 
quick installation, and includes spec- 
ification data. Joy Mfg. Co. 

A For a copy, circle 322 on Post Card 


Rotary Compressors—Described in 
18-pp Bulletin C-5A are rotary com- 
pressors designed to operate at com- 
mon electric motor and internal 
combustion engine speeds. Contains 
detailed specifications on compressors 
as well as on rotary vacuum pumps 
and illustrates typical installations. 
Fuller Co. 

A For a copy, circle 323 on Post Card 


Unit-Type Compressors—Again avail- 
able to power engineers is 12-pp Bul- 
letin SG-2 on unit type compressors. 
Illustrated in color, this bulletin uses 
photos and cutaways to describe sin- 
gle- and two-stage compressors from 
% to 15 hp. available pressures from 
80 to 250 psi. Specifications list cfm 
displacements, pressures, weights, di- 
mensions and rpm. Le Roi Div., West- 
inghouse Air Brake Co. 


A For a copy, circle 324 on Post Card 


Water-Cooled Compressors—Fea- 
tured in 12-pp Bulletin WB10 are 
two-stage water-cooled air compres- 
sors designed to meet the demand for 
small machines having efficiencies 
comparable to those of large two- 
stage horizontal compressors. Cut- 
away views showing component fea- 
tures included. Gardner-Denver Co. 


A For a copy, circle 325 on Post Card 


Compressor Data—Feather valve 
compressors from 75 to 350 hp are 
described in 32-pp Bulletin 3620-B1. 
Advantages on installation, operation 
and maintenance costs are outlined 
for types YC and DYC compressors. 
Information and illustrations are of- 
fered on component parts, including 
frame, running gear parts, intercool- 
er, crosshead, motor and main bear- 
ings and various cut-away views are 
included. Worthington Corp. 


A For a copy, circle 326 on Post Card 
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Rust — and ways and means of fighting 
it — rate special attention in any well 
planned preventive maintenance pro- 
gram. And, naturally, paint is a first 
consideration. 

Before you select just “any paint” to 
solve this common industrial problem 
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FOR A BETTER LOOKING. LONGER LASTING PAINT JOB AT LOWER COST 


however, it will pay you to talk with 
a Barreled Sunlight Engineered Paint 
representative. His thorough knowl- 
edge of the rust inhibiting qualities of 
various heavy duty primers and finishes 
— as to how, when and where to apply 
them — help you make important sav- 


ings in this critical maintenance area. 
This same man can also help you arrive 
at the most economical solutions to 
other painting problems. Call on him 
now for experienced consultation and 
a free in-plant demonstration at no 
obligation. 


BARRELED SUNLIGHT PAINT COMPANY 
125-D Georgia Avenue, Providence 5, Rhode Island 
I want help in selecting the right paint for a specific job in my plant 
Please send me your “Quick Reference Painting Guide" plus your booklet, “How 


O To Reduce Painting Costs. 


C) Please have your representative call me to arrange an appointment at no obligation. 


Name 
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DATA FILE 


- (Begins on page 248) 
~h Compressed Air Fundamentals—Six- 
4 . teen pp Form 1548A is intended to 
: aid in selecting a small, “‘packaged’’ 


air compressor. Discusses compressed 
air, how it is compressed, single- and 


MAHON ADDS A two-stage compressors, piston dis- 


placement, control used, etc. Includes 

NEW DIMENSION TO , information on compressor oils, pipe 

— sizes, wire sizes. Ingersoll-Rand Co. 

ROLLING STEEL DOORS a A For a copy, circle 327 on Post Card 
PACKINGS, SEALS 

...7-INCH WIDE Compression Packings—Featured in 

’ this 22-pp catalog is a line of com- 

SLATS FOR oe pression packings, including both 

sheet and rod seal types. Describes 

HEAVY-DUTY USE packing materials and includes sec- 

tions on recommended packings for 

various services, including air and 

inert gases, pharmaceuticals, food- 

stuffs and beverages, paper and tex- 

tile processing, water, petroleum, and 


others. E. F. Houghton & Co. 
A For a copy, circle 328 on Post Card 





Piston Packing—-Sixteen-pp Bulletin 
5903 presents engineering data on 
Darcova Pumcups for packing pistons 
of air cylinders, hydraulic cylinders 
and reciprocating pumps. Included 
are operating diagrams and a list of 
typical installations, as well as help- 
fui data, on Pumcup compositions. 
Darling Valve & Mfg. Co. 

A For a copy, circle 329 on Post Card 





Mechanical Packings—-Featured in 
24-pp Catalog 60 are several recent 
packing developments including the 
multi-purpose Bel-Vee V-Ring pack- 
ings, the long wearing crisscross 
braid packing series, twisted foil 
packings for oil and distillate tem- 
peratures to 1000 F, and an Inconel- 
+: : : , wire reinforced plastic packing for 
Newest addition to the family of Rolling Doors from Mahon isa valves handling superheated steam at 
curtain design that fills a real need in many door applications. temperatures up to 800 C. The Bel- 
It uses 7-inch-wide interlocking slats of heavy (16- or 14-gage) mont Packing & Rubber Co. 
Bonderized steel to provide extra-/ong /ife in hard and constant A For a copy, circle 330 on Post Card 
usage. These new Mahon Rolling Steel Doors have been proven- Mechanical Seals—The successful 
in-use to be economically and functionally ideal for industrial sealing of slurries with company’s 


plants, railroad, truck and maritime warehouses and similar mechanical seals is fully detailed in 
Technical Bulletin CP-580. Factors 


installations, particularly involving extra-wide door openings. - 
Shown: Four of the new Mahon Doors—these are 48’ 5” x to consider and complete selection de- 
7 tails are included. Chemical & Power 


15’ 6” sizes. Write for information. Products, Inc. 
A For a copy, circle 331 on Post Card 


Mechanical Seal — Performance and 
MAHON BUILDS A COMPLETE LINE OF ROLLING DOORS IN GALVANIZED OR STAIN- design features of Mechanipak PK 
LESS STEEL, ALUMINUM OR BRONZE—MANUALLY, MECHANICALLY OR POWER- pes eargpenel redid. Ay Ny 
OPERATED MODELS IN STANDARD, UNDERWRITERS’ LABELED, OR SPECIAL TYPES. pp Bulletin AD-150. Cutaway views, 
diagrams and tables of dimensional 

SEND FOR CATALOG G-60 OR SEE SWEET’S FILES. data included. Garlock, Inc. 
A For a copy, circle 332 on Post Card 


O-Ring Handbook—-Catalog 5711 is a 


THE R. C. MAHON COMPANY Detroit 34, Michigan 24-pp design and data book on Viton 


MANUFACTURING PLANTS—Detroit, Michigan and Torrance, California O-rings. Contains test information on 
SALES-ENGINEERING OFFICES—Detroit, New York, Chicago, San Francisco and Torrance. some 150 fluids and gases to which 
Representatives in all principal cities. this synthetic elastomer is compati- 

ble; recommended design techniques; 
general information on three com- 
pounds and dimensions; and data on 
all standard sizes. Among technical 


material provided are do’s and don’ts 
regarding Viton O-rings. Parker Seal 
Div., Parker-Hannifin Corp. 

A For a copy, circle 333 on Post Card 
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FACING AN INDUSTRIAL WATER CONTROL PROBLEM ? 


Armco gates offer efficiency, durability 


Wherever industry requires gates for controlling water, you save 
money by specifying gates that operate efficiently with minimum 
maintenance. Armco Gates, widely used for more than 50 years, have 
an enviable reputation for economy, efficiency and durability. 

Armco Sluice Gate in drawing is typical cast-iron model. Seat facings 
of machined bronze or-cast iron, adjustable wedges. Supplied in either 
bronze or stainless steel stems. 

In Armco’s complete line of sluice, slide, flap, roller, radial, and 
other types of gates, you will find the right one to meet your require- 
ments. Wide choice of gate accessories. For our complete gate catalog, 
write us on your company’s letterhead. Armco Drainage & Meta! Prod- 
ucts, Inc., 5191 Curtis Street, Middletown, Ohio. 


€ U 
ARMCO Drainage & Metal Products 


VY | 
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“,..our fence definitely 
discourages pilferage... 


99 


SAYS EAST COAST BOTTLING COMPANY 


@¢When this new soft drink plant went up in the fall of 
1959, 700 feet of Anchor Fence were installed at the 
same time. The architect specified chain link for its dur- 
ability and maximum protection features. The contractor 
selected Anchor Fence after competitive pricing. Our 
Anchor Fence prevents trespassers from short-cutting 
through the property and definitely discourages pilferage 
from trucks left in the yard overnight. The sliding gate 
is very valuable in helping us avoid traffic tie-ups.?? 


Call your local Anchor office today for a 
talk with one of Anchor’s trained sales 
engineers. Write for free catalogue to: 
ANCHOR FENCE, 6661 Eastern Avenue, 
Baltimore 24, Maryland. 





Plants in Baltimore, Md.; 
Houston, Texas; and Whit- 
tier, Cal. + Sold direct from 
factory branches in all prin- 
cipal cities. 
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DUST, FUME CONTROL=——— 


Dust Collectors—Self-contained cab- 
inet cloth-filter type dust collectors 
are illustrated and described in this 
6-pp Bulletin 359. Design details in- 
cluded. Torit Mfg. Co. 

A For a copy, circle 334 on Post Card 


Dust Collection Systems—Described 
in this product bulletin is a complete 
line of dust collecting, recovery and 
classifying equipment. Air pollution, 
material handling and classification 
recovery of material from waste 
gases, and employee comfort are areas 
covered. Buell Engineering Co., Inc. 
A For a copy, circle 335 on Post Card 


Dust and Fume Control — Applica- 
tions of company’s dust and fume 
control systems in ceramic, foundry, 
grain, metal, steel and wood indus- 
tries are illustrated and described in 
50-pp Bulletin PE1-2. Design and 
specification data on centrifugal col- 
lectors. The Kirk & Blum Mfg. Co. 

A For a copy, circle 336 on Post Card 


Dust and Mist Collectors—Illustrated 
and described in this fold-out chart- 
size Bulletin 736 is company’s line of 
dust and mist collectors and acces- 
sory equipment. Detailed specifica- 
tions are included. Aget Mfg. Co. 

A For a copy, circle 337 on Post Card 


MECHANICAL POWER 
TRANSMISSION 


V-Belt Drives—Tips on getting the 
most from your V-belt drives are 
presented in 12-pp Bulletin DH-833. 
Benefits of a good maintenance pro- 
gram are detailed, and sections on 
selecting V-belts, installing V-belts, 
drive inspection and maintenance, 
and V-belt drive analysis chart in- 
cluded. The Gates Rubber Co. 

A For a copy, circle 338 on Post Card 





Fluid Drive—Eight-pp Bulletin 9819 
describes and illustrates adjustable 
speed Gyrol fluid drives, 1- through 
25-hp, giving advantages and appli- 
cations. Components and operation 
covered. Industrial Div., American- 
Standard. 

A For a copy, circle 339 on Post Card 


848 Packaged Speed Control—Bul- 
letin 20,000, 8-pp, describes a line of 
packaged speed control drives which 
incorporate power conversion equip- 
ment for converting a-c to d-c power. 
Advantages are detailed and compo- 
nent features described. The Clark 
Controller Co 

A For a copy, circle 341 on Post Card 


Variable Speed Belts—Detailed infor- 
mation on company’s variable speed 
belts made with arched construction 
for improved transverse rigidity is 
presented in Product Bulletin 862. 
The Goodyear Tire & Rubber Co. 

A For a copy, circle 342 on Post Card 


Drive Tensioners—Features and ad- 
vantages of company’s universal drive 
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tensioner are detailed in this data 
sheet. Mounting dimensions and typi- 
eal installation are diagrammed. 
Brewer Machine & Gear Co. 

A For a copy, circle 344 on Post Card 


Anti-Friction Bearings—Catalog 424- 
D covering ‘“‘the broadest line in the 
anti-friction field,” is an 8-pp folder 
giving capsule presentation of com- 
pany’s entire product line. A brief 
description of each product is pro- 
vided. SKF Industries, Inc. 

A For a copy, circle 345 on Post Card 


Mounted Bearings—-Comprehensive 
engineering data on pillow blocks, 
flange bearings, hanger bearings, 
bearing units and take-ups is pre- 
sented in 82-pp Bulletin 10A. In- 
cludes dimensional data and dia- 
grams, radial load rating tables, cut- 
away views showing component de- 
tails of bearings, and detailed speci- 
fications. Dodge Mfg. Corp. 

A For a copy, circle 346 on Post Card 


Spring Clutches—Described in this 
30-pp catalog are five standard lines 
of spring clutches in bore sizes from 
% to 1 in., torque capacity to 1250 
lb-in., for use in applications utilizing 
drive up to 5 hp. Clutches offered 
include over-running and back-stop- 
ping; indexing; on-off; on-off index- 
ing; and safety lock control, Mar- 
quette Div., Curtiss-Wright Corp. 

A For a copy, circle 347 on Post Card 


SAFETY, FIRE PROTECTION— 


Fire-Resistant Fluids—tThir series of 
specification sheets describes com- 
pany’s line of fire-resistant fluids in- 
cluding synthetic, oil-in-water and 
water-in-oil emulsion and glycol 
types. Mobil Oil Co., Inc. 

A For a copy, circle 348 on Post Card 


Special Fire Protection—Devoted to 
special fire protection, this 44-pp 
booklet covers both equipment and 
methods. Tells how to recognize spe- 
cial fire-hazards conditions in a plant. 
Discusses in detail major types of fire 
protection, telling how each func- 
tions, giving its advantages and limi- 
tations. Grinnell Co., Inc. 

A For a copy, circle 349 on Post Card 


Fire Alarm Systems—Publication 
246 contains 36-pp of detailed infor- 
mation on fire alarm systems for 
critical applications in industrial, in- 
stitutional and other public buildings. 
Contains typical job specifications. 
The Standard Electric Time Co. 

A For a copy, circle 350 on Post Card 


Handling Flammable Liquids——Prob- 
lems involved in the use of flamma- 
bles in individual processes, and 
methods and equipment required for 
safe control are described in this 76- 
pp safety handbook. Physical prop- 
erties and characteristics of most 
commonly used flammables are de- 
tailed; recommendations for safe 
handling given. The Protectoseal Co. 
A For a copy, circle 351 on Post Card 





CONSTRUCTION 


Open Web Joists—Standard and long 
span open web steel joists are illus- 
trated and described in this 38-pp 
catalog. Advantages of the steel joist 
construction are detailed, and sec- 
tions are included on design calcu- 
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lation, properties and dimensions. 
American Bridge Div., United States 
Steel Corp. 

A For a copy, circle 352 on Post Card 


Screw Fastening of Aluminum—tThis 
48-pp technical handbook covers var- 
ious types of standard and special 
fasteners and fastening systems used 
to join aluminum assemblies. Supple- 
mented with numerous illustrations 
and tables, it includes list of manu- 
facturers of special screw fasteners 
and recommended hole sizes for 
screws. Reynolds Metals Co. 

A For a copy, circle 353 on Post Card 


Structural Glass—Catalog 61-I con- 
tains essential data on company’s line 
of rolled, figured and wired glass for 
a variety of industrial applications. 
Advantages and important functions 
are described, and light distribution 
tables and specifications are included 
Mississippi Glass Co. 

A For a copy, circle 354 on Post Card 


Glass Blocks and Modules—Design 
flexibility and functional advantages 
of company’s glass blocks and sculp- 
tured glass modules are described in 
20-pp Bulletin GB-115. Includes tech- 
nical data on light transmission, in- 
sulation value, physical performance 
and proper selection of block. Pitts- 
burgh Corning Corp. 

A For a copy, circle 355 on Post Card 


Acrylic Plastic Sheet—tThis 12-pp 
Booklet PL-415 describes properties 
and characteristics of Plexiglas acry- 
lic plastic sheet. Applications in a 
variety of industries are illustrated. 
Rohm & Haas Co. 

A For a copy, circle 356 on Post Card 


Insulated Wall Panels——Eight-pp Bul- 
letin 60W describes insulated walls 
and metal panels for building con- 
struction. Includes detailed informa- 
tion on properties and construction, 
specifications, installation tips, color 
samples. Elwin G. Smith & Co., Inc. 
A For a copy, circle 357 on Post Card 


Movable Wall System—Illustrated 
and described in this 8-pp bulletin is 
a movable wall system designed to fit 
a variety of building requirements 
Describes an acoustical wall as well 
as plywood and glass partitions, and 
covers finishes, surfaces, sizes and 
installation details. Modern Parti- 
tions, Inc. 

A For a copy, circle 358 on Post Card 


Structural Clay Products—Descrip- 
tive information, photos and con- 
struction details on structural clay 
building materials are presented in 
24-pp Catalog 8-60. Characteristics 
and advantages of various types of 
facing tile, bricks, and other products 
are detailed, and color-photos of in- 
stallations included. Natco Corp. 

A For a copy, circle 360 on Post Card 


Basic-Roofing Information——‘‘What 
You Should Know About Your Roof” 
is a 40-pp clearly illustrated booklet 
which tells what makes a roof fail, 
how to recognize signs of roof deteri- 
oration, what to do to keep a roof in 
good condition. Discusses roofing 
practices. Johns-Manville Corp. 

A For a copy, circle 36! on Post Card 


Door and Frame Units—TIllustrated 
and described in 20-pp Bulletin DHS- 
2060 are flush-design metal and wood 
doors, frames and hardware. Includes 





NOW! 
ALL-ALUMINUM 
CHAIN LINK 
FENCE! 


New Permanence! 
New Freedom from Maintenance! 


Here’s the proven protection of 
chain link...in long-life alumi- 
num. Defies corrosion! Never 
needs painting! New high- 
strength alloy stands solid and 
handsome through the years. 

Aluminum Chain Link is 
specified for more and more 
plants, highways, parks and 
playgrounds. ..because it saves 
so much on painting and main- 
tenance. 

Call your Anchor Man for 
more information. Write for 
free catalog: Anchor Fence, 
Dept.PE-4, 6661 Eastern Ave., 
Baltimore 24, Md. 


ANCHOR FENCE 


made of 


REYNOLDS 
ALUMINUM 


Watch Reynolds TV shows: “HARRIGAN AND SON” 
Friday evenings, “ALL STAR GOLF” Saturdays ABC-TV, 
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DATA FILE: 


(Begins on page 248) 


complete construction and specifica- 
tion data and a listing of standard 
hardware. Dusing and Huat, Inc. 

A For a copy, circle 362 on Post Card 


Rolling Steel Doors—lilustrated and 
described in 16-pp Catalog G-60 are 
rolling steel doors designed to meet 
industrial and other requirements. 
Details features and engineering 
specifications of standard hand, me- 
chanically and power-operated doors, 
and includes tables of clearance di- 
mensions. The R. C. Mahon Co. 

A For a copy, circle 364 on Post Card 


Cold Storage Doors—Advantages of 
company’s Electroglide electric hori- 
zontal sliding doors for cooler and 
freezer operation are detailed in this 
6-pp bulletin. Describing design and 
operation features, it also includes 
table of sizes, space requirement dia- 
grams, and installation data. Jamison 
Cold Storage Door Co. 

A For a copy, circle 365 on Post Card 


Non-Slip Flooring—Algrip, an abra- 
sive rolled steel floor plate described 
as non-slip even on steep inclines, is 
the subject of Booklet AL-29, 8-pp. 
Discusses safety features. Alan Wood 
Steel Co. 

A For a copy, circle 366 on Post Card 


Safety Floor Plate—Advantages of 
Multigrip floor plate designed for 
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SIX COMMON PLANT FACILITIES... 


.-» LICKED BY E.R.P. CATHODIC PROTECTION 


The problem common to all buried or submerged metals is 


corrosion. Electro Rust-Proofing stops corrosion .. . 


stops it 


permanently, efficiently, economically. 


E.R.P. engineers survey your protection needs and design the 
best system for you. Then cathodic protection takes over. 
Your tanks and piping, piers and towers, stay like new. E.R.P. 
systems eliminate downtime for repairs, cut painting and labor 
costs. You get sure protection. Your corrosion worries dis- 


appear. 


E.R.P. is a firm of specialists in corrosion prevention. E.R.P. 
research for over 25 years has developed new metals, new 
techniques, lower costs for cathodic protection. To put them 


to work for you, write Dept. |< 


RP y 


ELECTRO RUST-PROOFING CORP. 


A SUBSIDIARY OF WALLACE @ TIERNAN INC 





30 MAIN STREET, BELLEVILLE 9.NEW JERSEY 
CABLE ADDRESSES. ELECTRO. NEWARK. W. 4. © WATSAGENE. LONDON 
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sure footing and positive traction un- 
der all conditions are detailed in 15- 
pp Bulletin ADUCO-17002-59. Tables 
list available sizes, thicknesses and 
weights, and show allowable uniform 
loads for various plate thicknesses 
and spans. U. S. Steel Corp. 

A For a copy, circle 367 on Post Card 


Safety Plate Uses—Practical ideas on 
truck repair and maintenance with 
safety plate designed for strength, 
protection and traction are presented 
in this 24-pp booklet. Applications 
illustrated include tailgates, bump- 
ers, steps, protective panels, trim, 
walkways, and loading ramps. Inland 
Steel Co. 

A For a copy, circle 368 on Post Card 


Safety Grating—Steel, aluminum and 
stainless steel safety grating for a 
variety of industrial applications is 
featured in illustrated 24-pp Catalog 
5911. Shows typical installations, and 
includes complete engineering data 
for erection, as well as load charts 
The Globe Co. 

A For a copy, circle 369 on Post Card 


Stair Treads, Grating—Details on 
company’s aluminum stair treads and 
grating featuring one-piece construc- 
tion are presented in this Product 
Bulletin AD-679. Describes types of 
finishes, sizes and weights available, 
and includes specifications. Alumi- 
num Co. of America. 

A For a copy, circle 370 on Post Card 


Grating and Treads—-Safety, visibil- 
ity, permanence and easy mainie- 
nance are among advantages of open 
flooring discussed in 28-pp Bulletin 
2527-R. Covers use of electro-forged 
grating in a wide range of industries 
also features grating applications. In- 
formation provided includes types 
and spacing, bearing bar surfaces 
and weights, fastening methods, and 
safe loads. Blaw-Knox Co. 

A For a copy, circle 37! on Post Card 


ROPE, SLINGS, CHAINS—— 


Sling Chain Handbook—-lllustrated 
Data Book 100, 32-pp, presents “how 
to do it’ information on sling chains 
from ordering to care, use and in- 
spection. Contains diagrams, charts 
and tables on standard and special 
styles. Columbus McKinnon Corp. 
A For a copy, circle 372 on Post Card 


Sling Chain Assemblies—Bulletin 
CSA gives data on “customized’’ com- 
ponents for assembling sling assem- 
blies to suit requirements. Tells steps 
to follow in making a chain assembly 
and provides assembly chart giving 
load limits, chain, hooks, etc. Photos 
illustrate use of Wedglok coupling 
link assembly. Campbell Chain Co. 

A For a copy, circle 373 on Post Card 


Wire Rope and Slings—-Abuses that 
shorten the life of wire rope and 
slings are graphically described in 
this 28-pp handbook. Abuses and cor- 
rect uses are interestingly illustrated 
with cartoon caricatures and the 
booklet is packed with a wealth of 
rope and sling saving information 
Union Wire Rope Corp 

A For a copy, circle 374 on Post Card 


Sling Chains—Price List 512 con- 
tains 24 pp of detailed ordering data 
on sling chains and related materials 
handling items. Specifications are 


PLANT ENGINEERING 





WHERE FAILURE 
COULD BE COSTLY 


.. SPECIFY 
SUTORBILT BLOWERS 


In chemical plants and 
other critical installations, 
you can count on Sutorbilt 
rotary positive - pressure 
blowers for double depend- 
ability: 
© Simple, rugged precision 

construction means long, 

reliable service. Rotors, 
gears and bearings are the 
only moving parts. 
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@ Long-lasting, lip type 
seals, and non-lubricated 
compression chamber pre- 
vents air contamination. 


a 


There is positive, con- 
stant pressure. The two 
counter-rotating figure-eight 
Sutorbilt impellers produce 
a metered air supply. 

Sutorbilt blowers and 
pumps deliver air and gas in 
capacities up to 23,000 cfm 
at pressures up to 12 pounds. 

Write for detailed specifi- 
cations on the versatile 
Sutorbilt Blowers, Dept. D. 


Sales representatives in 
principal cities 
44ay2 
S-3e 


CORPORATION 


SS | 
) 2966 EAST VICTORIA ST. + COMPTON, CALIF. a 


), Subsidiary of Fuller Company + Catasauqua, Pa. & 
es 
5 teens 
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listed along with prices, tips on care 
and inspection, and table of wear. 
American Chain Div., American Chain 
and Cable Co., Inc. 

A For a copy, circle 375 on Post Card 


Wire Rope Selection Tips—tThis 16- 
pp illustrated booklet, “‘How To Be 
A Wire Rope Expert,”’ describes basic 
principles governing selection of 
proper rope construction. Describes 
five factors to be considered and 
shows how these can be balanced for 
best possible efficiency regardless of 
application. Also illustrated is a de- 
vice called the D/d ratio for deter- 
mining best relationship of rope size 
to sheave or drum size. Leschen Wire 
Rope Div., H. K. Porter Co., Inc 

A For a copy, circle 376 on Post Card 





MAINTENANCE 


Paint Economy—Factors to consider 
in selecting paints are detailed in this 
sixth edition of “Engineered Color,” 
a 20-pp specifications catalog. Covers 
proper use of paint and color, require- 
ments of various surfaces, color and 
the safety program. Describes interior 
and exterior primers and finishes, 
varnishes and floor sealers, and in- 
cludes color chips. Barreled Sun- 
light Paint Co. 

A For a copy, circle 377 on Post Card 


Aluminum Roof Coatings—Applica- 
tion details and complete specifica- 
tions on aluminum roof coatings are 
presented in this 8-pp product bulle- 
tin. Advantages of the aluminum 
coatings, reinforced with fibre glass, 
are discussed and typical applications 
shown. The Garland Co. 

A For a copy, circle 378 on Post Card 


Coating Systems—-Described in this 
16-pp bulletin are a number of pro- 
tective maintenance coating systems 
designed to solve a variety of corro- 
sive problems. Index tab indicates 
where a particular system should be 
applied, and copy explains features 
of each system. The Glidden Co. 

A For a copy, circle 379 on Post Card 


Protective Coatings—Latest develop- 
ments in corrosion resistant coatings, 
treatments for floors, and coatings 
and waterproofing for Masonry are 
described in 72-pp Form $90. Pre- 
sents detailed information on main- 
tenance products for interiors, door 
coatings, exteriors, new construction, 
roofs. Truscon Laboratories, Div. De- 
voe & Raynolds Co., Inc. 

A For a copy, circle 380 on Post Card 


Protective Coatings——-This 38-pp 
comprehensive treatise (Form 259) 
on rust and corrosion control by pre- 
tective coatings contains a gate-fold 
spread showing actual color stand- 
ards of company's primers and top 
coatings. Covering water resistant, 
heat-resistant, floor coatings, heavy- 
duty chemical resistant coatings, gal- 
vanized metal coatings, wire fence 
roller coatings, and quick-dry coat- 
ings, booklet contains 110 color chips 
and full-color application pictures. 
Rust-Oleum Corp. 

A For a copy, circle 381 on Post Card 


Protective Coatings — Characteristics 
and advantages of company’s pro- 
tective coatings for severe environ- 
ments are detailed in Bulletin 600. 
Applications in structural mainte- 








AUTOMATED 
Hydral - 60 


PINCH VALVE 
SYSTEMS 


Controlled circuitry 
for any operating 
requirements 


@ The Massco-Grigsby Hydral-60 System 
consists of one or more pinch volves 
with a single avtomatically operated 
hydraulic pump. 

®@ Hydraulic pump may be operated by 
electric motor or by air from normal 
plant supply system. 

®@ Valves may be the same or different 
size. 

® Valves in the system may be operated 
imult ly or independently. 





®@ Control valve may be manual or sole- 
noid. 

®@ Valves may be coordinated and inter- 
locked with other plant equipment to 
automatically control tank levels, rate 
of flow, etc. 

@ Valves are self-supporting and may be 
operated in any position from hori- 
zontal to vertical. 

®@ Valves may be independently controlled 
for normal or rapid closure. 

®@ Valves may be held fully open, fully 
closed, or at intermediate positions. 

®@ Remote control to meet individual re- 
quirements. 

® Controls may be included for automatic 
emergency operation. 

@ 3” to 14” LD. sizes, with 50, 100, and 
150 psi line pressure ratings. 

® Temperatures to 200° F. 


WRITE FOR NEW 
CATALOG NO. 609 
Manufacturing Division 


MINE AND SMELTER SUPPLY CO. 


3800 RACE STREET + DENVER, COLORADO 
OFFICES AND AGENTS IN PRINCIPAL CITIES 
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(Begins on page 248) 


nance, floor covering, tank linings, 
equipment maintenance, and repair 
cement described. Carboline Co. 

A For a copy, circle 382 on Post Card 


Corrosion-Proofing Materials—Bulle- 
tin 1-2 describes corrosion-proofing 
materials and services for industry, 
including linings, coating, flooring, 
acid-proof brick, reinforced plastic 
processing and ventilating equipment, 
cements, grout and adhesives. Chart 
of chemical resistance included. The 
Ceilcote Co. 

A For a copy, circle 383 on Post Card 


Sulfamic Acid Cleaners—Scale disso- 
lution rates for sulfamic acid clean- 
ers, plus a diagram sheet showing 
simple equipment cleaning hookups 
are presented in this 8-pp product 
bulletin. Advantages of sulfamic acid 
cleaning and conclusions drawn from 
the data are listed. E. I. du Pont de 
Nemours & Co. 

A For a copy, circle 384 on Post Card 


Steam Cleaners—-This 12-pp catalog 
illustrates and describes steam clean- 
ers and hydraulic pressure combina- 
tion cleaning systems. Detailed speci- 
fications on each model included. 
Malsbary Mfg. Co. 

A For a copy, circle 385 on Post Card 


Industrial Vacuum Oleaning— 
Twelve-pp Bulletin 155 B describes 
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AMCA 
Certified Ratings 


YOUR ASSURANCE 
OF PROPERLY RATED PERFORMANCE 
IN AIR MOVING DEVICES 


% 





The AMCA program of Certified Ratings provides assurance of 
properly rated performance to specifiers and users of centrifugal fans, 
axial and propeller fans, power roof ventilators and other air-moving 
devices. To qualify for license under the Certified Ratings Pro- 
gram, manufacturers must meet the following basic requirements: 


A manufacturer must publish performance ratings developed 
in accordance with AMCA'’s Standard Test Code, and based 
on tests conducted in laboratories approved by AMCA. 


These published performance ratings must be developed for 
various volumes, pressures and speeds—at a stated density... 


..-and are subject to periodic re-evaluation under AMCA’s 
continuing retest program. Authority to use the Certified 
Ratings Seal may be withdrawn by AMCA for non-con- 
formance with any requirement of the Program. 


When you see the Certified Ratings Seal on a manufacturer's pub- 
lished performance data or product, you are assured that the air- 
moving devices you specify have been properly rated, and meet all 
requirements of the Air Moving and Conditioning Association's 
Certified Ratings Program. For additional information, 


mail coupon beiow. 


AIR MOVING AND CONDITIONING ASSOCIATION, INC. 
2159 Guardian Building, Detroit 26, Michigan 


Please send Bulletin 211—The AMCA Certified 
Ratings Program for Air Moving Devices 


NAME 
ADDRESS 


CITY ZONE. 
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both stationary vacuum cleaning 
equipment and portable industrial 
vacuum cleaners, the latter in both 
light and heavy duty types. Recent 
improvements in collection and 
dumping methods are also covered. 
Spencer Turbine Co. 

A For a copy, circle 386 on Post Card 


Vacuum Cleaning Equipment—-Suc- 
tion cleaning equipment designed to 
meet all dust and dirt removal oper- 
ations, wet and dry, is featured in a 
series of product bulletins. Detailed 
specifications are included, along with 
photos of typical applications. The 
National Super Service Co. 

A For a copy, circle 387 on Post Card 


Floor Maintenance Equipment—De- 
tailed information on the variety of 
floor machines and cleaning equip- 
ment manufactured by the company 
is presented in file folder of publica- 
tions. Includes bulletins on power 
sweepers, heavy-duty sweepers, floor 
maintainers, wet-dry vacuum clean- 
ers, tank adapters. Clarke Floor 
Machine Co. 

A For a copy, circle 388 on Post Card 


Brushes For Industry—lIncluded in 
46-pp Catalog 200 on industrial 
brushes is a section on factors to 
consider in power brush selection. Il- 
lustrates and describes power and 
hand brushes for every type of indus- 
trial requirement and includes dimen- 
sional data and specifications. New- 
ark Brush Co. 

A For a copy, circle 390 on Post Card 


STORAGE SHOP EQUIPMENT 


Flexible Steel Shelving——Advantages 
of Erectomatic steel shelving are il- 
lustrated and described in 8-pp Form 
2451-D. Various types of shelving 
available are shown and dimensional 
data given. Columbia-Hallowell Div., 
Standard Pressed Steel Co. 

A For a copy, circle 39! on Post Card 


Guide to Shelving—To assist plant 
engineers in selecting proper shelving 
for all storage requirements, 64-pp 
Catalog 30 offers detailed suggestions 
for correct shelving and storing ma- 
terials, loose and packed parts. Stor- 
age cabinets are also described and 
instructions included for planning of 
stockrooms. Deluxe Metal Products 
Co., Royal Metal Mfg. Co. 

A For a copy, circle 392 on Post Card 


Storage Equipment—Reference Man- 
ual 487 contains 64-pp of descriptive 
data on a line of steel storage equip- 
ment, including shelving, bins, doors, 
slotted angle, drawer units, lockers, 
benches, grating, counters, and other 
items. Assembly details and dimen- 
sional data included. Equipto. 

A For a copy, circle 393 on Post Card 


Vertical Storage—Catalog TRC-102 
illustrates and describes the Trak- 
Rak system of vertical storage and 
handling of sheet, coils, bats, drums 
and palletized material. Installation 
photos and data on space and cost 
savings. Chicago Tramrail Corp. 

A For a copy, circle 394 on Post Card 


Steel Equipment——Catalog 100 K con- 
tains 100 pp of detailed information 
on steel cabinets, folding chairs, work 
benches, tool stands, shelving, tool 
storage, lockers, coat racks, filing 
cabinets, revolving bins, others. In- 
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Hints on 
fluor scent starter 


of li ction 
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G-E FS-400 STARTERS 


GIVE YOU FULL RATED 
LIFE FROM NEW G-E 
“PREMIUM 3” LAMPS 


You get 17% more light — 
even in old fixtures — from 
new G-E Premium 3 lamps! 
And, to help you get full rated 
life from these lamps, General 
Electric recommends that only 
G-E FS-400 Watchdog* Start- 
ers be used. They protect lamp 
life by preventing “instant 
starts” before cathodes are 
properly pre-heated. FS-400 
Watchdog Starters also pro- 
tect standard lamps; last much 
longer than ordinary starters; 
automatically cut out blink- 
ing lamps. 

Ask your General Electric 
distributor for the ‘‘G-E 
Starter Selection Chart and 
Maintenance Guide for Fluo- 
rescent Lighting.’’ General 
Electric Company, Wiring 
Device Dept., Providence 7, 
Rhode Island. 


*Registered Trade-mark of General Electric Company 


GENERAL @® ELECTRIC 
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cludes dimensions and specifications. 
Lyon Metal Products, Inc. 
A For a copy, circle 395 on Post Card 





FANS, BLOWERS 


Space Saving Fans——Features of the 
Centriline, an airfoil centrifugal fan 
which boasts the high efficiency char- 
acteristics of a centrifugal fan yet 
requires less than half the installed 
space, are detailed in 14-pp Catalog 
1125. Illustrated with photos, con- 
struction and installation diagrams, 
it contains performance curves and 
selection tables. Sturtevant Div., 
Westinghouse Electric Corp. 

A For a copy, circle 396 on Post Card 


Fan Sets—Bulletin 502 describes 
compact ready-to-run fan sets de- 
signed for services which involve 
handling of clean air at temperatures 
to 200 F, volumes from 100 to 7500 
cfm, and static pressures to 2 in. Low 
speed multiblade wheels or medium 
speed backward inclined blade wheels 
are included. Clarage Fan Co. 

A For a copy, circle 397 on Post Card 


Propeller Fans—Detailed informa- 
tion on a line of propeller fans and 
accessories is presented in 20-pp Bul- 
letin A-109E. Dimensional tables, 
ratings for single, two-propeller and 
multiblade fans are included. Hart- 
zell Propeller Fan Co. 

A For a copy, circle 398 on Post Card 


Industrial Fans—Bulletin 690-A, 12- 
pp. contains dimensions and applica- 
tion and performance data on direct 
connected fans for general and sys- 
tem ventilation and power roof ven- 
tilators. Propellair Div.. Robbins & 
Myers, Inc. 

A For a copy, circle 399 on Post Card 


Air Moving Equipment—Bulletin DB- 
45, 20 pp, contains detailed informa- 
tion on company’s line of roof ven- 
tilators, bifurcators, axial flow vent 
sets, and air jets. Bonded perform- 
ance ratings are listed on table, and 
sizes given. DeBothezat Fans Div., 
American Machine and Metals, Inc. 

A For a copy, circle 400 on Post Card 


Make-up Air Solutions——Bulletin EN- 
5911 explains how make-up air prop- 
erly introduced and tempered over- 
comes negative air pressure and elim- 
inates problems arising when fans 
draw fumes, smoke or odors. Outlines 
design of a make-up air system and 
tells how to select correct equipment. 
Also includes schematic diagram. 
Reznor Mfg. Co. 

A For a copy, circle 403 on Post Card 


Positive Displacement Blowers—Hor- 
izontal and vertical blowers and gas 
pumps designed to automatically pro- 
vide a metered quantity of oil-free 
air at constant volume, even against 
variable pressure, are described in 
12-pp Bulletin S59-H. Performance 
data is given. Sutorbilt Corp. 

A Fer a copy, circle 404 on Post Card 





LUBRICATION 


Lubricant Data—Characteristics, ad- 
vantages of specialized fluid and 
grease type lubricants are described 
in 32-pp Data Book 59-2. Includes 
sections on control of friction, use of 
grease type lubricants, proper appli- 
cations, and recommendations for 
various operating conditions encoun- 


Up to 1500 Amperes 


Over 200 
Rectifier Power Supplies 
Automatic Battery Chargers 
in these 6 Types 


SILICON 
CONTROLLED 


RECTIFIER TRANS!STOR- 


MAGNETIC 
AMPLIFIER 





Ct 


UNREGULATED AND 
SEM!-REGULATED 
(RECTODYNE) 


MAGNETIC 
AMPLIFIER 
(STAVOLT) 





AUTOMATIC 
BATTERY 
CHARGERS 
FOR EVERY TYPE 
OF BATTERY 





Write for 
Complete Information 


CHRISTIE 
ELECTRIC CORP. 


3412G West 67th Street 
Los Angeles 43, California 
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TR Th EINE SEE 
RIGHT CUTTER | DATA RIL FAKED with 


(Begins on page 248) 


TABLE LAIABY/J44E | tered. Lubri-plate Div., Fiske Broth- 
- ers Refining Co. MPETITIVE 
METAL A For a copy, circle 405 on Post Card C0 
Organized Lubrication—Benefits of | 
CUTTING os am organized lubrication—major cost ADVANTAGES 
Z control factors are extolled in this 
/ 24-pp bulletin. Cost control oppor- 
tunities are detailed and the task of 
Jobs. ' assigning responsibilities and dele- 
( | gating authority are covered as well. 
~ Texaco, Inc. 
A For a copy, circle 406 on Post Card 
Grease Cartridge—aA simplified meth- ope 
od of lubricating both stationary and R | ey t d 
rolling equipment with a grease-cart- AY | /én Ga e 
ridge is described in this pamphlet. 
Advantages of the load cartridge and f| 
multi-purpose grease are detailed. Butter y 
Gulf Oil Corp. 


A For a copy, circle 407 on Post Card | Valves 


TOOLS, WELDING AND 
| MACHINE SHOP 


Pipe Tools—Ordering and applica- 
tion information on Rigid pipe tools 
is provided in 16-pp illustrated Cata- 
cutters, 











PORTER CUTTER ne arc cn eet log 7596R-6. Wrenches, 
po Eye “8 over es pee ee lgers others 
| are pictured an escribed, also pow- 
dae and money! Make short | er drives. The Ridge Tool Co. 
| A For a copy, circle 408 on Post Card 
Soft, 
Medium & Hard Metals y Cthers Power Tools—Featured in 8-pp Cata- 
log 900 is company’s line of portable 
CUT LABOR COSTS and stationary power tools and equip- 
UP TO 97% ment, including hydraulic cable and 
| wire rope cutters and pneumatic cut- 
ters, cut-off and upset testing ma- 
chines, custom built hydraulic tools 
and workheads. Specifications and 
technical data. H. K. Porter, Inc. 


A For a copy, circle 409 on Post Card Less weight, space and cost: Valve face- 


Power Tools—Catalog 1(J) contains to-face, overall height and weight are 

The Somous Zonsem euree-c teed 3 68-pp comprehensive selection data one-fourth to one-eighth those of gate 

< bom A eb eee mane on power tools, including belt sand- valves. Cost less initially and are easier 

use! For Free Casting of Soft and Medium ers, bench grinders, buffers, chain to install. 

Hard Metals upto % . Available in 6 sizes. saw attachment, cleaners, coal drills, 
and for “PRODUCTION” CUTTING die grinders, drills, drum vacuum Drop-tight, leakproof closure. Resilient 

cleaners, — tg ——— elastomer liner forms positive seal with 

saws, sanders, screw drivers, a . . 3 

ces Gas teidiiah  eanilian. disc. Liner removable on the job. 

tions. The Black & Decker Mfg. Co. 3 Dise and shcoft assembly designed for 


A For a copy, circle 410 on Post Card highest rated pressure under most severe 


The PORTER WORK- Power Tools—Presented in this 68- operating conditions; always operable 
STATION CUTTER can pp 1961 catalog are electric and manually or automatically. 
crease one man’s output 


up to 300% in continuous pneumatic power tools for produc- : : 
volume cutting! In 3 sizes — up to 1%" tion, maintenance, construction, wood True close bearing fit for shaft; non- 
leaking, non-galling, corrosion-resistant. 


capacity! and metalworking. Featured are 
worm drive and high speed saws; 
ALSO .. . for those RUGGED JOBS! ee eee ee, eae And what is quite obvious: the stream- 
The PORTER HEAVY DUTY mers; planes; routers; orbital, sand- lined, self-cleaning design that eliminates 
pa £4 oe earns ers; drills; adjustable, positive and cavities and voids in body; low pressure 
thanks to its heat-treated, / antiratcheting clutch drivers; drop; no fouling. Valve can be installed 
hard-tempered center-cut jaws! . wrenches; shears; polishers; grind- in any position. 
Comes in 3 si kK ers; buffing and grinding kit and 
abrasive products. Skil Corp. Bulletin 590X gives all the powerful 
Contact our Indus- CUT a ny" A For a copy, circle 411 on Post Card | facts. Write for a copy. 
or write for your free | OPERATED TOOLS Power Tool Guide—Portable electric 


Cee ee nae | en iie cots tools and kits, including electric saws, 
scriptions of the ver. wal POWER sanders, drills, planes, routers, W. S. ROCKWELL COMPANY 
satile PORTER line! | OPERATED TOOLS. shapers, electric hammers, grinders, 2920 Eliot St. + Fairfield, Conn 


and combination tools are illustrated 


° and described in 30-pp Catalog 108. . Zs ¥ 
a © PORTER, inc. Specifications and prices are given. Megs ene “ d in Europe by 
Porter-Cable Machine Co. COCKBURNS, Ltd., Glosqow $.W.2, Scotland 
A For a copy, circle 412 on Post Card 





merville 4 Mas 
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Fastening Tool—lllustrated and de- 
scribed in Catalog Form B-141 is the 
Duo-Jobmaster—designed to handle 
the tough fastening jobs into steel or 
concrete. Features and advantages 
detailed. Ramset Div., Olin Mathieson 
Chemical Corp. 

A For a copy, circle 413 on Post Card 


Industrial Wrenches, Hand Tools— 
Tools for production lines, mainte- 
nance work and product servicing 
are presented in 156-pp Industrial 
Catalog 58-I. Loaded with pictures 
and tool facts, book describes in de- 
tail the complete line of over 4,000 
tools—including chests and roll-cabs, 
wrenches and sockets of all types, 
screwdrivers, pliers, pullers, etc. 
Snap-on Tools Corp. 

A For a copy, circle 414 on Post Card 


Maintenance Equipment — Industrial 
maintenance equipment for a variety 
of pulling-installing operations are 
illustrated and described in 24-pp 
Catalog P-9. Includes detailed speci- 
fications on pullers, push-pullers, 
puller adapters, pulling attachments, 
hydraulic rams and cylinders, pumps, 
industrial maintenance sets, hydrau- 
lic shop presses, and wrenches. Owa- 
tonna Tool Co. 

A For a copy, circle 415 on Post Card 


Machine Mounts——A viny! cork, sisal 
machine pad and an adjustable ma- 
chine mount for reduction of trans- 
mitted vibration and no bolting of 
machine are described in this bulle- 
tin. Clark-Cutler-McDermott Co. 

A For a copy, circle 416 on Post Card 


WATER TREATING 


Consulting Service—Advantages of 
company’s consulting service are de- 
tailed in 8-pp Bulletin 5006-A. How 
the service is qualified to solve prob- 
lems concerning scale and corrosion 
control in boilers, cooling systems 
and process waters is discussed. Dear- 
born Chemical Co. 

A For a copy, circle 417 on Post Card 


For Corrosion Control—Pretreat- 
ment designed to promote rapid film 
formation as protection against cool- 
ing water corrosion is described in 
this water conditioning data sheet 
Advantages of pretreatment for all- 
steel systems as well as for cooling 
water systems in general are de 
tailed. Betz Laboratories, Inc. 

A For a copy, circle 418 on Post Card 


Corrosion Control—Process Bulletin 
B6 discusses causes of condensate 
system corrosion and methods of 
corrosion control in steam condensate 
systems. Condensate corrosion inhib- 
itors described. Nalco Chemical Co. 
A For a copy, circle 419 on Post Card 


BOILERS, BURNERS 


Bent Tube Boilers—Design and oper- 
ation features of company’s bent tube 
boilers for power, processing or heat- 
ing are detailed in 22-pp Bulletin 
VF-VS-2. Boiler sections of typical 
installations and principal data on 
each are included. Henry Vogt Ma- 
chine Co., Ine. 

A For a copy, circle 420 on Post Card 


Steam Generators—Advantages of 
company’s steam generators designed 
to adjust to actual production needs 


April, 1961 





this 
UNIPAK® 


can 
INCREASE 
YOUR 
ELECTRICAL 
CAPACITY 
BY 20% 


It’s no secret. It’s one of Sprague 
Electric’s power factor correction 
capacitors — proved in engineering 

rinciple . . . made by the world’s 
argest capacitor manufacturer .. . 
listed by Underwriters’ Laboratories 
... used by leading manufacturers the 
world over. Here’s why— 

Motors and similar equipment in 

our plant use both kilowatts (work- 
ing current) and kilovars (magnetiz- 
ing current). The kilowatts you buy 
from vour electric company. The kilo- 
vars you can best supply yourself with 
Sprague power factor correction ca- 
pacitors. And the more you supply, the 
greater your useful power, the less the 








load on present wiring, the lower 
your electric bill. 

You can get a free estimate of po- 
tential savings in your plant, or litera- 
ture giving more details by writin 
Sprague Electric Co., 487 Marshall 
Street, North Adams, Massachusetts. 
In Canada, write John R. Tilton Led., 
$1 McCormack St., Toronto 9, Ont. 











Acme Visible Planning Panels make it 
easy to stay on top of your shop 





Timing is the essence of high produc- 
tion at low cost. And Acme Visible 
Panels make it easy for you graphically 
to plan, schedule and follow through 
every job. Machine loading. Personnel 
assignment. Shipping. Data cards in 
pockets keep essential facts at your 
fingertips. Visible margins portray your 
scheduling and work progress at a 
glance. Send for full facts. 








a Acme Visible Records, Inc., 

a 3604 West Aliview Drive, Crozet, Va. 
§ Please send free booklet on produc- 
4 tion planning and contro! panels. 








a NAME 
a 


i COMPANY 
a ADDRESS___ 


= 
we ee ee 
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SAVE down-time 
man-hours 
and money 


— 
as 
keep D.C. motors 


running longer 
at lower cost... 


QDEAL 





RESURFACERS 
refinish commutators 
and slip rings 


without dismantling 


@ Performance matched 
for every condition 
@ A size and type for all needs 


d for quality 
— uniformity for over 40 years 


tad «<b A 





NO. 80 IDEAL RESURFACERS for com- 
mutators and copper alloy slip rings are 
made in six grades. Extra coarse—very 
fast cutting — for ‘hogging’ off exces- 
sive copper. Coarse — for fast cutting. 
Medium for high mica, small ridges and 
burns. Finish—for finishing after above 
uses, and removing smail burns and 
ridges. Polish—fine grade for burnish- 
ing. Extra Polish—for production finish- 
ing of small commutators. 


NO. 81 IDEAL RESURFACERS for cast 
iron and steel slip rings only, in coarse, 
medium and finish grades as detailed 
above. 


Get the facts on ideal's 

complete line of Resurfacers, 
Fiexible Abrasives, Mica 
Undercutters, Precision | 
Grinders and other ao 
accessories Send coupon for eS . 


lete Motor N j 
Catalog. 


MAIL COUPON TODAY Say 


Peseeeeeeeeeeeeeeceeeee eee 

IDEAL INDUSTRIES, Inc. ' 
3879-D Park Avenue, Sycamore, Ill. 
Send me Motor Maintenance Catalog. 





Name 
Company 
Address. 
 —— 
h»SOLD THRU AMERICA’S LEADING DISTRIBUTORS+ 


—— Sl il 
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(Begins on page 248) 


are detailed in this 6-pp Product 
Bulletin C-731. Schematic diagram 
showing operating details is included. 
Clayton Mfg. Co. 

A For a copy, circle 421 on Post Card 


Fuel Burning Systems——-Features and 
operations of fuel burning systems 
for oil, gas or combination oil/gas 
fuels are detailed in 8-pp Bulletin 
1270. Typical burner arrangements 
are illustrated. Orr & Sembower, Inc 
A For a copy, circle 422 on Post Card 


ELECTRICAL 


Shielded A-C Motors—Comprehensive 
56-pp Catalog 200 includes complete 
dimensional, selection and applica- 
tion data on company’s Multi- 
Shielded a-c motors. Includes infor- 
mation for various modifications, 
such as specialized mountings and en- 
closures, as well as multi-shielded 
dripproof motors. Sterling Electric 
Motors, Inc. 

A For a copy, circle 423 on Post Card 





Distribution Transformers——Dry type 
distribution transformers, single and 
three phase, are featured in 16-pp 
Bulletin 5A2-BL01. Wiring diagrams 
and detailed specifications are in- 
cluded. Acme Electric Corp. 

A For a copy, circle 424 on Post Card 


Enclosed Switches—Catalog 83, 22- 
pp, Catalog 84, 16-pp, and Catalog 
101, 24-pp, describe enclosed 
switches for industrial uses. Included 
are general switches designed for use 
on either a-c or d-c applications, 
sealed switches, heavy-duty limit 
switches, hand operated switches, and 
other types. Micro Switch Div., Min- 
neapolis-Honeywell Regulator Co. 

A For a copy, circle 425 on Post Card 


Capacitor Guide—Featured in 20-pp 
Catalog C-913 are electrolytic capaci- 
tors for capacitor-start motors as well 
as capacitors for permanent split- 
phase capacitor motors, and capaci- 
tor-start, capacitor-run units for use 
in air conditioning. Selection tables 
and interchangeability guide in- 
cluded. Sprague Electric Co. 

A For a copy, circle 426 on Post Card 


Starting Equipment—High voltage 
starting equipment for full and re- 
duced voltage starting and reversing 
of squirrel cage, synchronous and 
wound rotor motors is featured in 
36-pp Publication 6080. Covers con- 
struction details, performance, rat- 
ings, applications and specifications 
Allen-Bradley Co. 

A For a copy, circle 427 on Post Card 


Fused Interrupter Switch—Featured 
in 8-pp Bulletin PSGL-8156 is a fused 
interrupter switch designed to employ 
current-limiting and overload charac- 
teristics of dual-element fuses in low 
voltage feeders having capacities to 
100,000 rms symmetrical amperes 
Pennsylvania Transformer Div., 
McGraw-Edison Co. 

A For a copy, circle 429 on Post Card 


Small Motor Switches—Illustrated 
and described in this 14-pp bulletin 
is a line of small motor switches for 


use on small motor driven tools, 
heater units, etc. Includes selection 
charts and mounting data. Cutler- 
Hammer, Inc. 

A For a copy, circle 430 on Post Card 


Fuse Data—lIllustrated and described 
in Product Booklet 3 are fuses for a 
variety of applications. Covers dual- 
element cartridge fuses, renewable 
fuses and renewal links, one-time 
cartridge fuses, indicating one-time 
cartridge fuses, plug fuses and others. 
Economy Fuse & Mfg. Co., Div., Fed- 
eral Pacific Electric Co. 

A For a copy, circle 43! on Post Card 


Sheathed Cable—Construction de- 
tails and performance data on com- 
pany’s sheathed cable, available in 
steel, copper, aluminum and bronze, 
are presented in 16-pp bulletin 1031. 
Complete engineering data, installa- 
tion information included. Simplex 
Wire and Cable Co. 

A For a copy, circle 432 on Post Card 


Safety Mineral Insulated Cable—Bul- 
letin S-2-60, 20-pp, describes cable 
properties, applications, installation 
procedure, construction and perform- 
ance characteristics, electrical, and 
mechanical properties and wiring 
specifications of mineral insulated 
cable recommended for hazardous 
locations. Mineral Insulated Wire 
Div., General Cable Corp. 

A For a copy, circle 433 on Post Card 


Electrical Equipment—C ollected in 
this bound catalog is a series of bul- 
letins on company’s line of clectrical 
equipment including electric motors, 
generators, motor-generator sets, 
switchboards and controls. Cutaway 








TEST insulation resistance 
quickly, safely, economically 
with the 


MULTI-AMP' 


TYPE M 
INSULATION RESISTANCE 
TESTER 


@ ACCURACY 
@ EXPANDED SCALE 
QUICK RESPONSE 
@ SILENT GENERATOR 
@ CORE MAGNET SYSTEM INDICATOR 
@ COMPLETE PORTABILITY @ SIMPLICITY 


MULTI-AMP dc insulation testers 
are suitable for reading insulation 
resistance of electrical rotating ma- 
chines, stationary apparatus, insula- 
tors, control and switching equip- 
ment, cable, wiring, parts and 
devices. 
GET THE FACTS 
Write for new catalog SB-IRT-1 


MULTI-AMP Division 
MULTI-AMP ELECTRONIC CORPORATION 
465 Lehigh Ave, Union, N.J. MU 8-7112 











Representatives in principal cities in U.S. and Canada 
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MEASURE 
BULK LIQUIDS 


with 


Cee PRR Sl Pa 


Gain Accuracy, Save Time, 
Eliminate Risk or Doubt 


With the King-Gage, you can meas- 
ure the weight, depth or volume of any 
liquid in any storage or processing 
vessel - - quickly, safely and accurately, 
from any desired location. 


Throughout industry, King-Gages 
are guarding against shortages, errors 
in receipts and deliveries, inaccuracy 
in mixing and formulating, and losses 
in processing. They eliminate the haz- 
ards of climbing on tanks; and in man- 
hour savings alone, they often pay for 
themselves in 6 to 12 months. 


King-Gages work as a frictionless 
balance, with no wearing parts - - op- 
erate on the U-tube principle, whose 
accuracy is inherent. They measure 
continuously and are read at a glance. 
Scales are graduated in any units 
desired. 


Serviced Locally. There's a King- 
Gage distributor near you, factory- 
trained to discuss application details 
and to give prompt service whenever 
needed. You can depend on him. 


KING-GAGE CATALOG 1010 
gives further details; shows many 
applications. Write for it. 


TEA KING ENGINEERING CORP. 


3231 S. State St AnneArbor, Mich 
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views showing details of design and 
construction are included. The Ideal 
Electric & Mfg. Co. 


A For a copy, circle 434 on Post Card | 


Electrical Equipment Digest—tElec- | 
| trical equipment illustrated and de- 


scribed in 168-pp Catalog Digest No. 
143, includes load centers, circuit 
breakers, low voltage control, fusible 
service equipment and accessories, 


meter sockets and troughs, safety | 
switches, panelboards, duct and fit- | 


tings, starters. Square D Co. 
A For a copy, circle 435 on Post Card 


Electrical Products—Condensed Cat- 
alog No. 9 contains 48-pp of descrip- 


tive data on company’s line of elec- | 


trical products, including conduit 
bodies, conduit fittings, connectors, 
ground fittings and EMT fittings. Di- 
mensional data and features are 
shown. Gedney Electric Co. 

A For a copy, circle 436 on Post Card 


Product Guide—tThis catalog is di- 
vided into sections covering com- 
pany’s product line, including wire 
connectors, electricians tools, elec- 
trical specialties, motor maintenance 
supplies, blowers and cleaners, pro- 
duction wire strippers, soldering 
equipment, live centers, etchers, 
markers, demagnetizers and tacho- 
meters. Profusely illustrated with 
photos and diagrams, catalog con- 
tains complete dimensional data and 
specifications. Ideal Industries, Inc. 

A For a copy, circle 437 on Post Card 





Any of these bulletins, catalogs and 


technical booklets can be yours with- 
out cost or obligation. Use the 
Reader Service Cards on page 244. 





Adjustable Autotransformers — Con- 


tinuously-adjustable autotrans- | 
formers are illustrated and described | 


in Bulletin 424. Detailed specifica- 
tions and arrangement diagrams are 
included. General Radio Co. 


A For a copy, circle 438 on Post Card | 


Silicon Chargers—-A chart for deter- 
mining proper size and model of 
silicon-rectifier charger to be used 
with stand-by batteries is incorpo- 


rated as a part of Bulletin 6258. Tab- | 


ulating information on basic rectifier 
models, the chart enables user to 
select chargers according to number 


| of cells to be charged, output amper- | 
age, input voltage. Exide Industria! 


Div., The Electric Storage Battery Co. 


A For a copy, circle 439 on Post Card | 


Battery Technology—-Bulletin GB- 
1896 is a 36-pp handbook of tech- 
nical instructions and engineering 
data on the care of motive power 
storage batteries. Covers all phases 
of lead acid battery theory, operation 
and maintenance. Provides basic in- 
formation on specific gravity changes, 
charging cycles. Gould-National Bat- 
teries, Inc. 


A For a copy, circle 440 on Post Card | 
Wiring Devices—Catalog 60, about | 


80-pp, presents ordering data on wir- 
ing devices including a wide range of 
switches, convenience outlets, lamp- 
holders, fluorescent devices, cord con- 
nectors, adapters, wall plates, acces- 
sories, etc. Fully illustrated with 
photos, catalog provides condensed 





Large, air-operated 
machinery needs 
Large 
WILKERSON 
LUBRICATORS 


Eliminate frequent 


time-consuming filling 
and get dependable money-soving 
lubrication protection. 


WILKERSON'S exclusive 
patented features are 
performance-proven: 


@ 1 Pint to 5-gallon bowls with gauges 


@ %” to 2” N.P.T. sizes. 


®@ Lubricate from 1 CFM to 1200 CFM 
because variable venturi orifice auto 
matically controls pressure differ 
ences, cir by-pass and rate of oil 
feed. 


@ Site-Flo gauge. See oil feed rate 


@ Force-feed principle with needle 
valve adjustment. 


@ Two fill holes mokes filling handy 
@ Bow! can be removed or filled while 


air is on 


WRITE TODAY 
FOR 
FULL INFORMATION 


ILKERSON 


ose] Efe) 2 ale), 


Dedicated to beepray the NEW sx pMEUmatics 


1638 West Mansfield, Englewood, Colo. 
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Have a Pumping Problem that 


"CUSTOM 4m DESIGN? 


Solve It With VIKING ROTARY PUMPS 


Designing pumps to solve particular problems, and reduce costs at the same 
time, is a specialized Viking service. The custom unit shown above is an example. 
The situation called for a vertical, submergible pumping unit to handle a highly 
corrosive liquid. The completed result is all stainless steel below the plate at far 
right, including tank cover plate, base, structural supports, shafting, pedestal 
bearings, piping, coupling, fitting and Viking heavy-duty pump. The unit delivers 
55 G.P.M. of a 5000 S.S.U. corrosive liquid under 90 P.S.1. pressure. 


if you need such pump design service, Viking is ready, willing and able. 


Send us your problem today and ask for folder series 6/SZ. 


SO) VIKING PUMP COMPANY 


Cedar Falls, lowa, U.S.A. in Canada, It's ‘‘Roto-King'’ Pumps 
YEARS See Our Catalog in Sweet's Piant Engineers File 
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...there’s a MARSH 
NEEDLE VALVE for it 


Three great series of needle throttling valves 
—designed and built as only Marsh experi- 
ence in both valves and instruments can 
make them. In materials for extreme range 
of services. In a full range of sizes and pat- 
terns, including panel mounted. For a wide 
range of pressures and temperatures. 

Body and stem guides machined from 
solid bar stock for extra strength. Precision 
ground stems with fine pitched stem- 
threads for close regulation—tight shut-off. 
Long lived, but easily replaced ‘‘Marpak’"’ 
moulded packing; Teflon in stainless steel 
valves. Deep inlet and outlet threads for 
tight make-up. 

MARSH INSTRUMENT COMPANY 
Dept. W, Skokie, Ill. 
Division of Colorado Oil and Gas Corporation 


* Marsh instrument & Valve Co. (Canada) Ltd., 8307 103rd 
St., Edmonton, Alberta, Canada. Houston Branch Plant 
1121 Rockwell St., Sect. 15, Houston, Texas. Eastern 
Seaboard Warehouse: Marsh instrument Company. 
1208 Andersc. Ave., Fort Lee, N.J 
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DATA FILI 


(Begins on poge 248) 


information on features, dimensions, 
applications. Pass & Seymour, Inc. 
A For a copy, circle 441 on Post Card 


Insulator Protection—Bulletin 4-218 
explains how company’s 5 compound 
applied to pole line insulators and 
electrical equipment bushings pro- 
tects against excessive leakage, flash- 
overs, and service interruptions in 
areas where atmospheres are con- 
taminated by industrial dust or other 
particles. Dow Corning Corp. 

A For a copy, circle 442 on Post Card 


Portable Test Units——-Bulletin SB- 
RT-1, 48-pp, describes and illustrates 
the portable test units for protective 
relays with ratings from 0.4 to 2-kva. 
Contains information on classification 
of relay tests; preparation for test- 
ing; testing and maintenance pro- 
grams; tips on selection. Multi-Amp 
Div., Multi-Amp Electronic Corp. 

A For a copy, circle 443 on Post Card 


Polyethylene as Insulation—Bulletin 
RCT 710 is a 10-pp technical paper 
on flame retardant polyethylene as in- 
sulation for wire and cable. Gener- 
ously illustrated with tables and 
charts, this paper includes a bibliog- 
raphy and an appendi:. giving specifi- 
eations for black flame-retardant 
polyethylene jacket insulation. Rome 
Cable Div., Aluminum Co. of America, 
A For a copy, circle 444 on Post Card 


Flush Switch Fittings—Aluminum 
flush switch fittings are featured in 
Bulletin 503. Basic styles of the flush 
switch fittings designed for switches, 
receptacles and other devices illus- 
trated. Killark Electric Mfg. Co. 

A For a copy, circle 445 on Post Card 





LIGHTING 


Modern Lighting Needs—‘‘Footcan- 
dles in Modern Lighting,” is a 20-pp 
revised booklet giving lighting level 
recommendations for seeing tasks in- 
volved in hundreds of industrial and 
other activities. Figures are based on 
the findings of Illuminating Engineer- 
ing Research Institute and Illuminat- 
ing Engineering Society. General 
Electric Co. 

A For a copy, circle 446 on Post Card 


Area Floodlighting—Planning for 
lighting of parking areas, construc- 


EQUIPMENT FOR SALE 


FOR SALE 
IMMEDIATE DELIVERY 

York “Turbopak” open-drive centrifu- 
gal water chilling system. Model L95- 
28B-38A. 300 H.P., 4800V, 3 phase, 60 
cycle, 0.8 L.P.F. synchronous motor 
drive with direet connected exciter 
Full voltage starter. Electronic control 
panel. 361 ton capacity with 855 GPM 
CH.W at 45° and 1080 GPM condenser 
water at 80°. 10° water temperature 
rise. This equipment has never been in 
service. Columbia Broadcasting System, 
7800 Beverly Boulevard, Los Angeles, 
California, Strive 12345. ATTN: r. F. 
V. Larkin. 
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MEMO To Our Readers— 


Many outstanding articles, published in Plant Engineering 
have been reprinted to assist you in your everyday job 
problems. Following is a list of the available reprints 


with prices. 


Some of these reprints are in comparatively short sup- 
ply so get your order in early. 





UNIT 
REPRINTS AVAILABLE PRICE 








CONSTRUCTION COST ESTIMATING—32-page, two-color reprint 

of the timesaver series of articles recently appearing in Plant En- $1 50 
gineering, covering all phases of estimating industrial construction ¢ 
costs—from floor slab to roof 


FLUID POWER MAINTENANCE—48-page booklet of the selection, 
installation and maintenance of the various components of pnewu- 0.75 
matic-hydraulic systems 


CONSTRUCTION SPECIFICATIONS—20-page reprint of five-part 

article on construction specs. Discusses what should be included 

in specs; payments, arbitration; construction bids; signing cone 2.00 
tract; progress report and final inspection. A copy of “General 
Conditions’ will accompany the reprint 


INDUSTRIAL LIGHTING—12-page manual covers lighting factors a 0 50 
plant engineer should consider. Discusses voltages, costs, etc ° 


CONSTRUCTION BRIEFS—12-page booklets. Booklet No. 1—<covers 0 50 
beam reactions, bending moment, moment of inertia and section , ps 
modulus. Booklet No. 2—deflection, horizontal shear and floor ‘S wy 
loading. Booklet No. 3—columns, trusses and welded connection Booklet 
Booklet No. 4—fastenings for timber, design of trussed roof and 2 t 4 
structural design. Booklet No. 5—<designing in reinforced concrete 
Booklet No. 6—design of concrete columns, footings, and retaining 0.75 
walls for each 
Booklet 
5&6 


PRIMER ON RECTIFIERS—S-page reprint of article discussing 0.25 
circuits, applications, troubleshooting and maintenance of rectifiers ° 


SERVICING THE SOLENOID—4-page reprint of article covering the 
basic theory of a solenoid to help you understand them and to 
determine why they may fail in service 


INSTRU-MENTALITY—two-part article, 8 pages, lists a number 
of questions which can be used to rate your electrical staff 


TROUBLESHOOTING REVERSING CONTACTORS—two-part article, 
6 pages, discusses how the reversing contactor and its associated 
contro! circuits work. 

TROUBLESHOOTING INDUSTRIAL MOTOR CONTROL—4-page re- 
print points out how a good understanding of complicated wiring 
circuits will help your electrical maintenance crew pinpont and 
correct possible faults 


Enclose your check or money order with the cou- 
pon below. Postage on reprints will be paid by us. 


Plant Engineering 
EDITORIAL DEPARTMENT 
308 EAST JAMES STREET, BARRINGTON, ILLINOIS 


Circle number(s) for the article you desire 


en ee ee ee 


City... 


April, 1961 


> Today's most 


ERCATILE 


direct- 
fired 
unit 
heater 


Model JC-200 
2,000,000 Btwh 
ovtput, Oil, gas 
or dual fuel 


Floor-mounted, horizontal, or inverted, this quality- 
built, factory-assembled, and fire-tested Jackson & 
Church direct-fired unit heater is proving ideal for 
hundreds of large-area heating jobs. Stainless steel, 
airfoil design combustion chamber eliminates refractory 
linings. Saves money on installation and maintenance. 
Available in outputs from 400,000 to 4,000,000 Btuh. 
Up-date your files with current specs. Write today. 


AMERICA’S LARGEST AND MOST 
COMPLETE WARM AIR FURNACE LINE 


JACKSON & CHURCH 


YORK-SHIPLEY, INC. 
YORK, PENNSYLVANIA 


Pioneers and Specialists in Automotic Heat. Boilers te 600 he. Furneces te 4,750,000 Btuh 
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tion sites, other open areas is detailed 
in 16-pp Bulletin 2719. Contains ref- 
erence guides for selecting incandes- 
cent or mercury floodlights, general 
purpose or heavy duty types, and for 
determining how many floodlights are 
needed based on size of area to be 
lighted, as well as footcandle charts. 
Crouse-Hinds Co. 

A For a copy, circle 447 on Post Card 


Lighting Selector—A simplified lamp 
and lighting guide for plant and 
office lighting installations, this 24-pp 
bulletin contains tables giving rec- 
ommended illumination levels, and 
information on how to obtain them 
with fluorescent, mercury or filament 
lamps. Illustrated with products of 
ten manufacturers showing equip- 
ment recommended and listing user 
prices. Graybar Electric Co., Inc. 

A For a copy, circle 448 on Post Card 


Group Relamping Plan—Bight-pp 
Booklet A-6832 describes a group re- 
lamping plan designed to reduce 
costs, provide better lighting, and 
cause fewer work interruptions. Sam- 
ple calculations provide data for set- 
ting up relamping schedule. Westing- 
house Electric Corp. 

A For a copy, circle 449 on Post Card 


Lighting Fixtures—-lllustrated and 
described in 24-pp 1961 Catalog are 
lighting fixtures for commercial and 
industrial applications. Includes se- 


lection tables for surface mounted, 
suspended mounted, special purpose, 
recessed, and industrial hangers and 
accessories. Day-Brite Lighting, Inc. 
A For a copy, circle 450 on Post Card 


MATERIALS HANDLING==— 


Coil Chain Hoist—Featured in 12-pp 
Bulletin ADH-65r is a portable, light- 
weight coil chain electric hoist with 
pushbutton control. Advantages of 
the Quik Lift are detailed and fea- 
tures shown on cutaway view, and 
specification included. Coffing Hoist 
Div., Duff-Norton Co. 

A For a copy, circle 452 on Post Card 


For Overhead Handling—lIllustrated 
and described in 8-pp Bulletin PU- 
50-U is a line of overhead handling 
equipment, including hand chain 
hoists, electric hoists, cranes and trol- 
leys. Capacity tables are included 
Chisholm-Moore Hoist Div., Colum- 
bus McKinnon Corp. 

A For a copy, circle 453 on Post Card 


For Overhead Handling—Booklet 
2008-Q, 12-pp, provides engineering 
and application information on over- 
head materials handling. Carriers, 
eranes, tractors, track switches, 
grabs, electrification are described. 
Detailed studies of track design, 
preening and stresses are given with 
photos. Cleveland Tramrail Div., The 
Cleveland Crane & Engineering Co. 
A For a copy, circle 454 on Post Card 


For Overhead Handling—lIllustrated 
and described in 20-pp Bulletin 15005 
are Load Lifter cranes ranging from 


small capacity single girder crane 
bridges for use with hand operated 
chain blocks or electric hoists to large 
capacity double girder cranes with 
hand operated cable type hoists, in- 
cluding full revolving jib cranes. 
Specifications, capacities. Manning, 
Maxwell & Moore, Inc. 

A For a copy, circle 455 on Post Card 


Sheet, Coil Lifters—Detailed infor- 
mation on all types of sheet and coil 
handling lifters and related equip- 
ment is presented in 24-pp Bulletin 
SL-32. Applications are shown 
through photos and diagrams, aad 
dimensions given in tables. Cullen- 
Friestedt Co. 

A For a copy, circle 456 on Post Card 


Hoist or Pull Unit—-Features and ad- 
vantages of a portable, multi-use 
hoist or pull unit are detailed in this 
product data sheet. Specifications are 
listed and typical applications illus- 
trated. Griphoist, Inc. 

A For a copy, circle 457 on Post Card 


Continuous Vertical Conveyor—Bul- 
letin 125 describes features and ad- 
vantages of the Escaveyor, a con- 
tinuous vertical conveyor designed to 
speed lifting and lowering. Schematic 
diagrams suggest some of the con- 
veyor systems, for both horizontal 
and vertical continuous flow, that can 
be made from the units. Standard 
Conveyor Co. 

A For a copy, circle 458 on Post Card 


Roller, Wheel Conveyors—Catalog 
158 contains 68 pp of comprehensive 
data on roller and wheel conveyors 








etd 
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for modern offices... modern partitions! 


Modern can supply you a surface for every need— 
a size for every space—a price for every budget-— 


walls... partitions... bankrai/... modern has it all! 


PLANT ENGINEERING 





Six sizes ... all 
variable speed, explosion-proof 


GAST 2: AIR MOTORS 





Need compact, low cost power? For plant 
use and original equipment applications, 
Gast rotary-vane Air Motors offer these = 
distinct advantages: add tty Weight 
1. Explosion-proof power. Nodanger! | Ne. 2000 RPM Ibs. 
2. Low initial cost per rated h.p VAM 0.131%, 
. Variable speed with valve control. “2AM 0.57 —«5% 
4. Can't burn out from overloads. ae _ te - 
$. Vanes take up their own wear. “6AM 2.0 Bel 
6. Reversible rotation (opt.) 5 sizes. “BAM 40 25 
7. Very compact — light in weight. re 


TYPICAL 
__ PERFORMANCE 











16am 7.0 65 
8. Top-quality ball-bearing design. 
Gast Manufacturing Corp. 
P.O. Box 117-U, 
Benton Harbor, Mich - 
GAST m 
[ROTARY]: 
“Ale may be your enewerl" 
ee ee as a Sh 7 eS 
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Write for Bulletins — specify models! 





Increase Storage Capacity 
with a C-F LIFTER 


Here’s 1 man—a C-F Lifter and an electric hoist handling 
5S ton packs of sheet steel with speed, safety and economy. 
One C-F Lifter handles a wide range of sizes . . . adjustments 
are made by the operator in a few seconds, permitting the 
Lifter to shift from wide to narrow sizes in a few seconds. 

Made in capacities from 2 to 60 tons. 


Write for Bulletin SL-30 for specific examples of 
C-F Lifter operation and economy. 


CULLEN-FRIESTEDT CO. 
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GOLD MINE Woe ~ 
IN YOUR BOILER ROOM! 


@ Have you overlooked the cost cutting potential in 
your boiler room? 


SAVE—9.5% to 75% of your fuel bill with Super 
boiler tube cleaning equipment. 


CLEAN—No soot scattered in boiler room, pushed 
into firebox or blown on operator. 


QUICK—All soot pulled into steel drum or con- 
tainer for once-and-all disposal. 


EASY — Makes a laborious, dirty job that is usually 
put off a simple, clean operation quickly done. 


You also have a real heavy duty wet and dry pick-up 
Super Suction Cleaner for general use in the whole 
plant, and in many production operations where 
blowing or suction is required for removing dust, 
chips or recovering or transferring liquids. 

Get all the facts. Write for this Super 

brochure on boiler cleaning. See your 

local Super distributor. 


THE NATIONAL SUPER SERVICE COMPANY 
1942 N. 12TH STREET, TOLEDO 2, OHIO 


In Cancda: Plont Moint e Equip t Co. 
orento, Montreal, Vancouver 


SALES AND SERVICE IN PRINCIPAL CITIES 
"“Cuce Over Does 9” 


© @ SUPER s2czt0%. 
Power Suction Caanars + Quality Flror Machines 


Since ters 
“THE DRAFT HORSE OF POWER CLEANING MACHINES 
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for a variety of applications. Profuse- 
ly illustrated with dimensional dia- 
grams and photos of typical installa- 
tions, catalog also gives detailed load 
rating tables, specifications. Mathews 
Conveyer Co. 

A For a copy, circle 459 on Post Card 


Conveyor Chains—This 38-pp engi- 
neering reference book contains com- 
prehensive information on selection 
of chain for conveying and elevating. 
Correct application of chains to con- 
veyor systems, development of attach- 
ments to increase their versatility and 
factors in selecting chains are out- 
lined and a trouble shooting chart in- 
cluded. Moline Malleable Iron Co. 


A For a copy, circle 460 on Post Card 


Vertical Transportation—Selection of 
vertical transportation for every 
traffic-moving job is detailed in 32- 
pp Bulletin A-382. Various types of 
elevators and escalators for a variety 
of commercial and industrial applica- 
tions are described. Otis Elevator Co. 


A For a copy, circle 461 on Post Card 


Self-Dumping Hoppers—Cost-saving 
advantages of self-dumping steel hop- 
pers for bulk material handling are 
detailed in Bulletin 265. Photos show- 
ing typical handling applications are 
included. Roura Iron Works, Inc. 


A For a copy, circle 462 on Post Card 


it’s a unique kind of washer 
which can be the difference 
between maintenance headaches 


Catalog “0”. 


GCD 





Since 1896 GOOD has meant the BEST. 


Oar Shaker—Described in 6-pp Fold- 
er 2745 is a one-man operated rail- 
road car shaker which incorporates 
a low-frequency vibration shaker 
mechanism for economical unloading 
of hopper bottom cars. Applications 
are pictured. Link-Belt Co. 


A For a copy, circle 463 on Post Card 


HEATING, COOLING 


Heating and Ventilating—Company's 
“comfort curtain’ principle of heat- 
ing and ventilating is described in 
this 8-pp bulletin. Advantages are 
detailed and typical installations 
pictured through drawings and 
photos. Lennox Industries Inc. 

A For a copy, circle 464 on Post Card 


Industrial Heaters—Detailed infor- 
mation on electric heaters for in- 
dustrial applications is presented in 
20-pp Bulletin EC-261-R. Illustrates 
and describes suspension or portable 
heaters, duct heaters, natural convec- 
tion and radiant convection heaters, 
infra-red heaters, and unit heater 
controls. Electromode Div., Com- 
mercial Controls Corp. 

A For a copy, circle 465 on Post Card 


Heating and Cooling—Products for 
heating and cooling with water, in- 
cluding booster pumps, relief and re- 
ducing valves, compression tanks, air 
vents and air chargers, indirect and 
tankless water heaters, tanks and 
heaters, heat exchangers and others 
are illustrated and described in 26-pp 
Bulletin GC-1259A. Selection data, 
sizes, capacities and dimensions, and 





and smooth, trouble-free operation. There’s no equal 
to GOOD Neoprene Concave Cushion Washers. Concave 
washer face literally “wraps around” the faucet seat— 
makes perfect seal even if seat is nicked or corroded. 
Actual tests prove GOOD Neoprene Cushions withstand 
water temperatures in excess of 300°. 

Use the best. Buy GOOD for the highest quality 
washers as well as 4,000 other specialties in the 
GOOD line of plumbing and heating repair parts. Send 
for Free GOOD sample assortment and 16 page GOOD 


MANUFACTURING CO., INC. 
191 Lincoln Ave., New York City 54, WN. Y. 


One of a series 
Let's get clear on— 
WHAT ENGINEERS DO 


Simply stated, engineers apply the sciences 
to give people use of nature’s materials, forces. 


diagrams of typical installations in- 
cluded. Bell & Gossett Co. 
A For a copy, circle 466 on Post Card 


Improved Defrost Systems — Form 
5026 describes Heat Cycle defrost 
systems incorporating a completely 
automatic, time initiated-temperature 
defrosting. Schematic diagrams and 
specifications. “Dunham-Bush, Inc. 


A For a copy, circle 467 on Post Card 


INSTRUMENTS, CONTROLS. 


Analog Computer Control—Complete 
details on company’s solid state ana- 
log computer control systems are 
presented in 6-pp Bulletin MSP-163. 
Describes solid state controllers with 
operational magnetic amplifiers, in- 
terchangeable components. Hagan 
Chemicals & Controls, Inc. 

A For a copy, circle 468 on Post Card 


Automatic Controls—Selection and 
application information on a line of 
automatic controls for steam and 
water service is presented in this 46- 
pp Engineer’s Manual. Covers con- 
trols for fuel oil heaters, heat ex- 
changers for cooling, instantaneous 
heat exchangers, jacket water cool- 
ing, process hot water, pressure re- 
ducing. The Powers Regulator Co. 

A For a copy, circle 469 on Post Card 


Meters, Regulators, and Valves—Bul- 
letin C-5000, 28-pp, describes and il- 
lustrates meters, regulators and 
valves for a wide range of services. 
They include gas meters, gas pressure 
regulators, industrial meters, water 





Scientists make it known. Engineers make it 





useful. 


Scientists split the atom; engineers design 





and build the atomic power plants. 





All science known would benefit nobody if 
not applied by engineers to manufacturing, con- 
struction, mining, agriculture or the generation 








of power. 


These are the great engineered industries— 
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and operate. To repeat: 
known. Engineers make it useful. 


all based on scientific knowledge. 


Engineers plan, design, produce, maintain 


Scientists make it 


29 West 39th St., N. Y. 18, N. Y. 
-_ information call Pennsylvania 6-9220 


PLANT ENGINEERING 





Use one standard cable 
for most multi-conductor jobs | 





You can now get quick delivery on standard control cable 
from Rome in any combination of: 


e Type CT-B for AC or DC voltages to 600, or type CT-C 
for voltages to 1000. Both meet IPCEA-NEMA standards. 


* 1 to 37 conductors 
No. 10 or No. 12 AWG stranded copper conductors 


These CT cables are lighter, smaller, more flexible than 
standard rubber types. Each conductor is insulated with 
polyethylene for maximum dielectric capability, particularly 
where moisture, acids, alkalies or oils are problems. 

The conductor and cable jackets are Synthinol (polyviny! 
chloride) , providing mechanical protection and added resist- 
ance to heat, flame, chemicals and corrosion. 

Many sizes can be delivered off the shelf. A list of these, 
and all the facts and figures on this standard CT control 
cable, are contained in a 4-page booklet. For your copy, write 
to Rome Cable Division of Alcoa, Dept. 5-41, Rome, N. Y. 


V ALCOA 
he 


ROME CABLE 
For more facts circle 695 on Reply Card 
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FREE BOOKLET _ 


TELLS WHY 
TRANSITE* PIPE 
DELIVERS 
INDUSTRIAL 
WATER AT 

LOW COST 


UY JOHNS-MANVILLE 


Box 14, PE-4, New York 16, N. Y. 
In Canada: Port Credit, Ontario 


Please send me, without obligation, your new booklet 
on Transite Industrial Water Pipe. 


NAME 





ADDRESS. 
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meters. Information includes applica- 
tion suggestions and specifications. 
Rockwell Mfg. Co. 

A For a copy, circle 470 on Post Card 


Electronic Control System—Eight-pp 
Bulletin 10 describes an electronic 
control system which measures, 
transmits, indicates, records and con- 
trols pressure, temperature, differ- 
ential pressure, oxygen concentration, 
liquid level, gas analysis, flow and 
pH. Major elements of the system 
are illustrated and described. Robert- 
shaw-Fulton Controls Co. 

A For a copy, circle 471 on Post Card 


For Pressure Measurement—Feat- 
ured in 24-pp Catalog 2008 are U- 
type, well type and inclined tube 
manometers for measuring pressure 
of liquids and gases. Operating prin- 
ciples and points to consider in select- 
ing a manometer for a particular ap- 
plication are detailed and general 
specifications included. King Engi- 
neering Corp. 

A For a copy, circle 472 on Post Card 


Pneumatic Control—Design features 
and advantages of pneumatic control 
for air conditioning equipment are 
detailed in this 8-pp bulletin. Des- 
cribes basic components of the pneu- 
matic system. Johnson Service Co. 
A For a copy, circle 474 on Post Card 


Piping Thermometers — Illustrated 
and described in this 8-pp product 
bulletin are piping and duct thermom- 
eters designed for direct mounting or 
for remote reading. Dial sizes and 
ranges are listed, standard sockets 
diagrammed. Marsh Instrument Co. 
A For a copy, circle 475 on Post Card 


PROCESSING EQUIPMENT— 


Flame Spraying Processes—Basic en- 
gineering and application data on 
flame-sprayed coatings of metals, ce- 
ramics, carbides and other high melt- 
ing point materials is presented in 
16-pp Bulletin 136B. In addition to 
covering basic engineering considera- 
tions for each process, it includes 
tables and charts on specific char- 
acteristics such as hardness, tensile 
strength, bond strength. Metco, Inc. 
A For a copy, circle 476 on Post Card 


For Industrial Processing — Illus- 
trated and described in this 20-pp 
bulletin is a line of industrial process- 
ing equipment including industrial 
ovens, parts washers and phosphatiz- 
ing machinery, dust and fume col- 
lectors and spray booths for all types 
of finishing operations. Includes 
dimensional data and diagrams, fric- 
tion chart and other data. Gallagher- 
Kaiser Corp. 

A For a copy, circle 477 on Post Card 


Control Feeding— Weighing, batching 
and proportioning systems for con- 
trolled weights and rates of material 
flow in industry are described in 48- 


pp Catalog 941. Includes dimensional 
diagrams and specifications on con- 
stant weight feeders, rotary bin check 
valves, bin level indicators, batch 
weighing systems, batch proportion- 
ing systems, vibrating feeders. The 
Jeffrey Mfg. Co. 

A For a copy, circle 478 on Post Card 


For Processing, Heat Transfer—De- 
scription and specifications on lab- 
oratory and production blenders, vac- 
uum tumble dryers, packaged pilot 
plants, process heat exchangers, a 
solids-processor, and general-purpose 
solids-flo valve are presented in 20-pp 
Bulletin 16-P. Using tables and dia- 
grams, bulletin lists standard dimen- 
sions. The Patterson-Kelley Co., Inc. 
A For a copy, circle 479 on Post Card 


OTHER EQUIPMENT 


Chain Iink Fence—Catalog F-915, 
64-pp, contains illustrated informa- 
tion on company’s line of chain link 
fences of aluminum or steel for a 
variety of industrial, commercial and 
other applications. Detailed specifica- 
tions and dimensional data are in- 
cluded, also photos of installations. 
The Colorado Fuel and Iron Corp. 

A For a copy, circle 480 on Post Card 


Product Guide—Booklet 25B6057, 
22 pp, shows the wide range of prod- 
ucts manufactured by the company. 
It contains an alphabetical listing of 
the products, with reference to en- 
gineering literature available Allis- 
Chalmers Mfg. Co. 

A For a copy, circle 481 on Post Card 
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MIST 
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1388 Church = . Adrian, Michigen ‘ . 
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744 Harrison St., San Francisco 7, Calif. 
334 Granite Ave., 


4 The 42 LB. 


1 
RIPHOIST 
ine on) 


TIiRFOR 


| LIFTS*PULLS 
LOWERS 


3300 LBS. 
Single Line 
Capacity increased 
to 6 TONS with pul- 
ley blocks 
. 
Replaces chain hoists, 
air hoists, winches . . 
less cost, less mainte- 
nance. Unlimited cable 
travel, portable, hand op- 
erated . . faster, cuts rig- 
ging time . . unmatched 
safety record. 
One Year Guarantee 
Preferred on job after job, in 
construction, refineries, oil drill- 
ing, plant erection and main- 
tenance, mining, machinery 
moving, trucking, etc. 
See your local dealer 


GRIPHOIST, INC. 

















LBs. 
Boston (Milton 86), Mass. 
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PLANT ENGINEERING 





“INSTANT 
STRUCTURE" 


eNO WELDING 
eNO THREACING 


¢ NO NUTS, WASHERS, 
BOLTS TO ASSEMBLE 


wk 


BUILD IN MINUTES... 


= 


RAILINGS 


WRITE Dept. 44PE for facts on “INSTANT STRUCTURE” that could 
save you thousands of dollars in labor and materials costs! 


THE HOLLAENDER MFG. CO. . 3841 Spring Grove Ave. - Cincinnati, 0. 





ORK 
PLATFORMS 
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Now. Spot Electric 


Heating Indoors or Out 


ate 


@ Infrared electric heating thoroughly covers selected 
area, indoors or out—warms people and objects, not 
the air. For watchmen, dock workers, etc. 

@ Quartz tube, even at red heat, withstands shock of 
rain, snow. 

@ Efficient aluminum reflector can be readily removed 
for cleaning. 

@ Select from 1000, 1500, 2000, 3000 or 4000 watts. 

@ Available in 120, 208, 240 or 480 volts. 


For more information, write: 


.Electromode 


Dept. PE-41, 570 Culver Road, Rochester 3, New York 
For more facts circle 700 on Reply Card 
April, 1961 








ACME ELECTRIC 
TRANSFORMERS ARE 


While sound levels vary with every transformer installation 
due to background noises, acoustics of the room and even 
resonance of a mounting platform, wall or mounting column, 
there is one thing of which you can be sure. EACH Acme 
Electric dry type transformer has been basically designed, 
carefully constructed and processed so that the maximum 
average sound level is well below the sound level standards 
accepted by the industry. 


TRANSFORMER INDUSTRY ACCEPTED SOUND LEVEL STANDARDS 

Acme Dry Type 

Average Sound Levels Average Sound 
Decibels . Level! in Decibies 


Transformer Rating 
KVA 


Oto 9 40 38.7 
10 to 50 45 42.5 
51 to 150 50 47.8 
151 - 300 55 53.9 
| 301 - 500 60 59.1 


if you want QUIET transformers, specify Acme Electric—no hum, no buzz. 


CUSTOM DESIGNED & BUILT 
240 KVA 3 phase 60 cycles 
Primary 410 volts with 2, 
Secondary 162 volts 


ACME ELECTRIC CORPORATION 


364 Water St. Cuba, N. Y. 
in Canada: Acme Electric Corp. Lid., 50 Northline Rd., Toronto, Ont. 


SAA 2427/1870 


, taps 
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High-Silicon Anodes—Advantages of 
high silicon cast iron anodes for ca- 
thodic protection of steel water tanks 
are detailed in Publication TP-113- 
E-1. Various types of anodes for ca- 
thodic protection are described. Elec- 
tro Rust-Proofing Corp. 

A For a copy, circle 482 on Post Card 


Preheating Combustion Air—This 
well-illustrated 36-pp booklet. ex- 
plains fuel savings and increased per- 
formance made possible by using 
waste heat in flue gases to preheat 
incoming combustion air. Also covers 
increased boiler output, ability to use 
lower grade fuels effectively. Air 
Preheater Corp. 

A For a copy, circle 484 on Post Card 


Finishing Equipment—Contained in 
this file folder is a series of product 
bulletins on manual and automatic 
finishing equipment. Includes bulle- 
tins on spray guns and nozzles, 
pumps, tanks, heaters, air compres- 
sors, regulators, hose and connec- 
tions, spray booths, and fans. The 
DeVilbiss Co. 

A For a copy, circle 486 on Post Card 


Industrial Rail Switches—Featured 
in this 8-pp product bulletin are in- 
dustrial rail switch material and 
track accessories. Covers relaying 
rail switches, frogs, guard rails, track 


NEW 


To provide greater 
locking strength, 

the J & J “Vertilok” 
side brake features 
a vertical cam action 
and a specially 
formed brake shoe 
which contacts 

the maximum tire 
tread area. A slight 
press of the toe 

and the wheel is 
securely locked ... or 
completely released. 
Provision is made 
for adjustment of the 
braking action to 
compensate for wheel 
or tire wear. 
Simplicity of design 
and rugged 
construction assure -<o__ 


Sold Throvgh Quality Dealers 


Jarvis 
IND 


Soles Representatives in Leading 
Cities Throughout the Country 


arvis, Inc. 


PALMER, MASSACHUSETTS 


IN CANADA: Jarvis & Jarvis of Canada, 


1744 William $t., Montreal, Que. 
For more fates circle 702 on Reply Card 
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for Medium Duty 
Plate Casters 
long, trouble-free life. we 





accessories, tools, crane runway ma- 
terial, pipe, valves and fittings. L. 
B. Foster Co. 

A For a copy, circle 487 on Post Card 


Industrial Soaps—Featured in this 
product bulletin are three skin clean- 
ers designed for use in industrial 
plants. A fine granulated cleanser, 
a heavy duty type, and an extra fine 
granulated cleanser are covered. 
Sugar Beet Products Co. 

A For a copy, circle 488 on Post Card 


Acoustical Insulation—Described in 
this Product Bulletin F-190 is a fiber 
glass insulation designed for keeping 
duct systems quiet. Advantages are 
detailed. Pittsburgh Plate Glass Co. 
A For a copy, circle 489 on Post Card 


Productive Maintenance Records— 
Visible signal controls for spotlight- 
ing maintenance schedules are des- 
cribed in this 8-pp bulletin SB-43 on 
productive maintenance record sys- 
tems. Various sets of forms used by 
business and industry are pictured. 
Acme Visible Records, Inc. 

A For a copy, circle 490 on Post Card 


Sewage Treatment— 
7315 describes a 


Small-Flow 
Eight-pp Bulletin 
unit providing complete sewage 
treatment in a single tank using 
mechanized sanitary engineering 
methods, for small to medium-sized 
industrial and other installations. 
Dorr-Oliver Inc. 

A For a copy, circle 491 on Post Card 


Flexible Metal Hose—-Contained in 
this 36-pp bulletin is detailed infor- 
mation on characteristics and appli- 


eations of company’s flexible metal 
hose designed to serve a variety of 
industrial needs. Includes specifica- 
tions, list of applications, and photos 
of the various types of hose available. 
Pennsylvania Flexible Metallic Tub- 
ing Co., Inc. 

A For a copy, circle 492 on Post Card 


Nickel-Chromium Alloy—Detailed in- 
formation is contained in Technical 
Bulletin T-38, 36-pp, on Inconel X, 
an age-hardenable nickel-chromium 
alloy. Physical and mechanical prop- 
erties, applications, specifications, 
available forms, and design data are 
given with graphs. Huntington Alloy 
Products Div., The International 
Nickel Co., Ine. 

A For a copy, circle 493 on Post Card 


Cyclone Separators—-Featured in 12- 
pp Bulletin 714 are company’s cy- 
clone separators and pipe line after- 
coolers designed to provide cool, dry 
and clean compressed air and gases 
Cutaway views illustrate component 
parts and features, and capacity 
tables facilitate selection. R. P. 
Adams Co., Inc. 

A For a copy, circle 494 on Post Card 


Electric Protection Services—Advan- 
tages of ADT Central Station Protec- 
tion Service are detailed in this 40-pp 
booklet (Form 948-B). Describes 
such electric protection services as 
holdup alarms, watchman supervi- 
sion, burglar alarms, automatic and 
manual fire alarms, sprinkler super- 
vision and waterflow alarms. Ameri- 
ean District Telegraph Co. 

A For a copy, circle 495 on Post Card 


BOOTHS FOR INDUSTRY 


s 
SPRAY BOOTHS, OVENS 


WASHERS 
e 


INDUSTRIAL FUME & DUST 
REMOVAL SYSTEMS 


INDUSTRIAL SHEET METAL 


FABRICATION 
7 


Versol Spray Booth for Cleaning Small Parts 





Designers, Builders and Installers of Paint 


Spray, Grinding, Cleaning, and Metalizing 
Booths to handle any industrial process. 


Write for our 
Complete Genera! 
Catolog 


Our booths are built to the exact specifi- 


Suitable for all 4” 
to 6” rubber 
wheels, with hard 
or soft tread; steel 
disc replaceable 
tread wheels, 

4”, 5” and 

6” diameter; also 
medium casters 
with standard 4” x 
4” top plate. 


allagner- 


Ca? R 


6195 Selkirk Ave 
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cations determined by our complete engin- 
eering analysis of your job requirements. 


aiser 
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Detroit 11. Mich . 
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THE BIG NEWS 


ABOUT AMERICAN ENGINEERING 
LO-HED® HOISTS & CAR PULLERS 


AMERICAN ENGINEERING 
LO-HED HOISTS AND CAR 
PULLERS are now being 
engineered and manufactured 
in the Aircraft Armaments, Inc. 
plant at Cockeysville, Md. 


Be assured that the same crafts- 

manship and high standards of quality 

which make LO-HED HOISTS and CAR 

PULLERS leaders in their field will be 

maintained in the IMMEDIATE 

CONTINUED PRODUCTION by Aircraft Armaments, Inc. 


Please address inquiries to: 


AE INDUSTRIAL DIVISION 
AIRCRAFT ARMAMENTS, INC. 
Post Office Box 6853, Baltimore 4, Maryland 


CLEVELAND DISTRICT: A.E. Company, 1157 Leader Bidg., Cleveland 14, Ohio 
N. Y. DISTRICT: AE industria! Division, 1 Exchange Place, Jersey City 2, N. J. 
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NEW TAKE UP FOR CHAIN 
AND BELT DRIVES 
~ = 





THE 


UNIVERSAL 


DRIVE TENSIONERS 


Patent Pendine 


Controlled tensioning eliminates 
shock loading through excessive chain vibration, and 
horsepower loss through belt slippage. 


sm ff» f. 
— ) e eal 
aA ) tO Si.) 
\W) ) ae om a 
4a; 


cl — 
BRONZED 
BUSHED IDLERS 


14 SIZES 
AVAILABLE FROM STOCK 





@ ROTATING ARM ACTION 
FOR GREATER ADJUSTMENT 


@FULL 360° POSITIONING 


A low cost tensioner for single and 
multiple width drives that is more 
adaptable to machine frames. See 
your Power Transmission Distrib- 
ulor or write... 


BREWER MACHINE & GEAR CO. 


1441 N. 2nd St St. Lovis 6, Mo 
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This is your chance to select from a tre- 
mendous variety of industrial equipment at 


bargain prices. Vancouver Shipyard, main- 
tained in stand-by condition by the U. S. Gov 
ernment, has been purchased by the Gilmore 
Steel Corporation They are now offering a 
large part of the inventory for sale. This 
equipment is in excellent operating condition 

The six million dollar inventory includes 
Whirley Cranes, Bridge Cranes, Compressors, 
Machine Tools, Fabrication and Sheet Metal 
Equipment, Welding Equipment, and hun- 
dreds of other tools, machine parts, electrical 
supplies, etc. 


It will pay you to inquire about any 
equipment you may need. Write, 
phone or cable for complete infor- 
mation, specifications, prices and 
terms. 


VANCOUVER SHIPYARD 


DEPT. PE 
2000 E. COLUMBIA WAY 


VANCOUVER, WASHINGTON, U.S.A. 


Telephone OXford 3-5863 
Cable or Telegraph: Portland Ore FFT PDFAX 
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Wy wiry 
S PENFLEX * 


CUSHIONS THE BLOW 
IN BLOW-OFFS 


FLEXIBLE METALLIC TUBING 
ABSORBS STEAM RELEASE SHOCK 


Shock, expansion, temperature, pressure 

all suddenly combine to liberate steam 

at 900°F. and 850 psi. The expansion 

joints get the full impact as the blow- 

off valves release the steam. No place 

for a weak-kneed joint. That's why 

the operator in this large power plant 

installed Penflex stainless steel 

interlocked (8" 1.0.) expansion joints. 
Penflex Expansion Joints are 

dependable because they have been 

tested and proved to be strong, tough 

and flexible enough to stand the shock, 

pressure and thermal expansion. 

This is just one of the hundreds of 

“job-proved” applications of Penflex 

expansion joints. Proper selection 

and application of flexible tubing is 

assured with Penflex 

“Flexineering”™ 

o service that is 

yours to assure you 

of more efficiency on 

each installation. 

Write today for 

“Flexineering" dato 

book and catalog to 

Pennsylvania Flexible 

Metallic Tubing Co., 

Paoli, Pa. 
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NEW 


Single-circuit Contact Blocks 
for General Electric Heavy Duty 
Oil-tight Push Buttons 


ACTUAL SIZE 


® BUY ONLY THE CIRCUITS YOU NEED 


© CONTROL UP TO 8 CIRCUITS IN ANY 
COMBINATION OF NO-NC 


© CONTACT BLOCKS ARE EASY TO MOUNT 


It is no longer necessary to pay for unused circuits in oil- 
tight push buttons. Now General Electric offers you the savings 
and flexibility of “single-circuit” contact block design for oil- 
tight push buttons. 


Separate normally open and normally closed blocks are available 
for mounting with standard G-E oil-tight operators. This means, 
for example, that if you require two NO and one NC circuits, 
you can buy this exact combination where formerly you had to 
use two blocks—each with one NO and one NC contact. 

Up to eight blocks may be mounted with a standard operator 
in any combination up to eight NO or eight NC. 

Since the new block is offered in addition to General Electric’s 
standard block, and is interchangeable with it, you now have 
even greater flexibility with the G-E oil-tight pushbutton line. 


Specify General Electric heavy duty oil-tight push buttons for your 
machines or panels, and take full advantage of the savings pos- 
sible with the new single-circuit contact block. For more infor- 
mation, call your nearby G-E sales engineer or distributor, or 
write Section 813-37, for Publication GEA-7320. General Electric 
Co., Schenectady 5, N. Y. 


you get MEASURABLE ADVANTAGES 


with GENERAL ELECTRIC CONTROL 
EASY INSTALLATION on a standard operator is pos- 


Progress /s Our Most Important Product 
sible because blocks are interchangeable. Two cap- 


tive screws fit into internally threaded screwheads G £ N F . A L @ . LE C T i | C 














of previous unit to hold block assemblies securely. 
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Get 


500 kva 


CAPACITY 
and 


SAVE SPACE 
too!.. 


with new Power-Zone Unit Substations 


Square D’s new design provides every feature you 
could want in a packaged unit substation. New 
Power-Zone substations are really compact, are 
available in capacities from 75 to 500 3-phase KVA 
— primaries to 4800v, secondaries to 600v. Here's 
why, feature for feature, Square D Power-Zone unit 
substations are the best you can buy. 


Quiet-operating - Ideal for areas where transform- 
er hum is disturbing. Guaranteed maximums of 50 
db for 300 KVA and 53 db for 500 KVA— 8 and 7 db 
respectively below latest NEMA standards. 


Extra safety - High voltage compartment door in- 
terlocked — switch must be open when door is open. 
A safety-glass window in the door lets you inspect 
switch, fuses and compartment without opening the 
door— you can gee you're safe. Steel barriers isolate 
high voltage, low voltage and transformer sections. 


Easy installation - Substation delivered complete- 
ly assembled and wired. No need to remove fuses 
or other equipment te install power wiring. Greatly 
reduced weight helps handling. 10-inch gutters in 


low voltage section give ample wiring space. Strong 
continuous base makes moving on rollers easy, elim- 
inates substation floor to simplify bottom conduit 
entrance. 

Easy to use Rotary tap changers assure correct 
contact pressures, prevent loose connections or 
stripped terminal threads. An expanded metal grille 
in the top allows easiest transformer inspection — 
just lift the protective hood. Grille can be removed 
for normal transformer cleaning. Efficient ventilation 
system gives cool operation, long transformer life. 
Requires only 19 sq. ft. floor space. No rear or end 
aisles necessary — all components front-accessible. 
Wide versatility - Power-Zone unit substations can 
contain a high-voltage air interrupter switch, fused 
or unfused, or oil-filled cutouts. Low-voltage molded 
case breakers— metering equipment—QMB fusible 
switches, circuit breakers, motor starters—all can be 
supplied. Special components or metering available 
in extra sections on both high and low voltage ends. 
Forced air cooling system available to increase KVA 
capacity by as much as one-third. 


Get the complete story + Write Square D Company, Mercer Road, Lexington, Kentucky, 
or contact your local Square D Field Engineer 


SQUARE J) COMPANY 


wherever electricity is distributed and controlled 
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~ : 
—— 


at \ 








BEST BUY FOR 
AIR SUPPLY 


UP TO Shp...NEW WORTHINGTON 
MONOBLOC S3¢’-cOMPRESSOR 


Based on purchase price, on extremely long compressor 
life . . . and on safety, too . . . your best buy for a 1%- 
to 5-h.p. air supply is the new Worthington MONOBLOC 
X-Compressor. 

First, the MONOBLOC saves you $30 or more for parts 
and labor because it comes completely wired. There’s 
no starting switch to buy and install and wire in. 

It’s more economical, too, because all your money 
goes to buying a quality motor, compressor, controls 
and tank. You don’t waste it on unnecessary belts, 
belt-guard, sheaves, long base and on the labor required 
for assembling them. 

Is floor space important to you? The MOoNoBLOC 
vertical tanks save over 60% of space required by old- 
style horizontal units. A 10” radius circle for the 60-gal, 
tank; a 12” radius circle for the 80-gal. tank. 

The MonosBLoc costs less to run. All power goes to 
the compressor—no power loss in belt friction. (No belt 
guards or belt replacements.) 

Of course, you want long compressor life. The 
MONOBLOC is built with the new Worthington X-Com- 
pressor design that virtually eliminates harmful vibra- 
tion. The wide-stance X-shape design reduces vibration 
to the point where a coin can be balanced on the unit 
during starting, running and stopping. 

A silicon-treated filter element removes over 99% of 
the dirt from incoming air—the most dangerous source 
of compressor wear. Tapered roller bearings cut friction. 
The large lubricating oil sump permits better cooling, 
less danger from low oil supply. These and other 
design features assure extremely long compressor life. 

We and our distributors are ready and happy to show 
you why there’s no better way of buying cheap air 
today. Call the Worthington Distributor listed in your 
Yellow Pages. Worthington Corporation, Section 34-8, 
Holyoke, Massachusetts, 


WORTHINGTON 
PRODUCTS THAT WORK FOR YOUR PROFIT 
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